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Cil a zaméfeni konference

Cilem konference je prezentace puvodnich vysledkd védeckovyzkumné a odborné prace
V oblasti matematiky a didaktiky matematiky, zaméfené na aplikaci v primarnim
matematickém vzd€lavani a v pregradudlni pfipravé budoucich uditeld pro 1. stupei
zékladnich skol.

Hlavni témata konference
e  (Cile primarniho vzdélavani matematice v 21. stoleti
e Vzdélavani a rozvoj osobnosti ucitele 21. stoleti
e  Metody a pomucky ve vyuce matematiky v 21. stoleti

e  Matematickd a digitalni gramotnost ucitele a zdka v 21. stoleti

Aims of the Conference
The aim of the conference is to present the original results of scientific research and
professional work in the field of mathematics and didactics of mathematics focused on the
application of mathematics in primary education and primary school teachers' training.
Main Conference Topics:

e  The goals of primary mathematics education in the 21st century

e  Education and personal development of the 21st century' teacher

e  Methods and aids(tools) in teaching mathematics in the 21st century

o  Mathematical and digital literacy of the teacher and student in the 21st century
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UVODEM

V poradi 27. ro¢nik tradi¢ni konference Elementary Mathematics Education nese nazev
,»Vyzvy primarniho vzdélavani matematice jako soucast ucitelstvi pro 21. stoleti“. Jsme
velice radi, ze po on-line verzi konference v roce 2021 se mtzeme opét setkat v jarni
Olomouci v prezenéni formé. Konference tak poskytne prostor pro sdileni zkusenosti nejen
z ,,dob covidovych®, ale také umozni reflektovat aktualni zkusenosti ucastnikti. MiZeme
S potéSenim konstatovat, ze nase pozvani v ramci plenarnich prednasek pfijali pfedni
odbornici v oboru a Ze i dalsi program pfi jednani v sekcich bude pestry — rozsitena realita
ve vyuce matematiky, mezinarodni vyzkumna Setfeni ve vyuce matematiky, zakladni
kli¢ové aspekty vyuky primarni matematiky apod. Véfime, Ze vitanou inovaci programu
zacilenou na vétsi propojeni s edukacni realitou pak budou pfedstavovat workshopy pod
vedenim zkusenych pedagogt z praxe.

Velky dik patii d¢kanovi Pedagogické fakulty UP v Olomouci doc. PhDr. Vojtechu
Regecovi, Ph.D., jenz ptevzal zastitu nad konferenci. Mezinarodni programovy
i organizaéni vybor konference v&ti, ze konference ispésné navaze na predchozi roéniky
a prisp&je nejen k dalsimu rozvoji didaktiky matematiky.

Za programovy a organizacni vybor
V Olomouci dne 17. 4. 2023 Radka Dofkova



INTRODUCTION

The 27th traditional Elementary Mathematics Education conference is entitled “Challenges
of Primary Mathematics Education as Part of Teaching for the 21st Century”. We are very
pleased to be able to meet again in Olomouc in the spring of 2021 in a face-to-face format
after the online version of the conference. Thus, the conference will provide a space for
sharing experiences not only from the “covid times”, but also allow to reflect on the current
experiences of the participants. We are pleased to note that leading experts in the field have
accepted our invitations to give plenary lectures and that the agenda for the sessions will
be varied — augmented reality in mathematics education, international research
investigations in mathematics education, key aspects of primary mathematics education,
etc. We believe that workshops led by experienced practitioners will be a welcome
innovation of the programme aimed at a greater connection with educational reality.
Many thanks to the Dean of the Faculty of Education of UP Olomouc, doc. PhDr. Vojtech
Regec, Ph.D., who took over the patronage of the conference. The international programme
and organizing committee of the conference believes that the conference will successfully
build on the previous years and will contribute not only to the further development of
didactics of mathematics.

On behalf of the Programme
and Organisation Committee
In Olomouc, on 17 April 2023 Radka Dofkova
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STEM - NOVY VYUCOVACI PREDMET NA OBZORU NEBO VYZVA
PRO UZSi SPOLUPRACI?

STEM — A NEW TEACHING SUBJECT ON THE HORIZON OR
A CHALLENGE FOR CLOSER COOPERATION?

Martin BILEK

Abstrakt

Akronym STEM (Science — Technology — Engineering — Mathematics) je
v poslednich letech v oblasti pfirodovédného, technického a matematického vzdélavani
velmi frekventovanym fenoménem. Navzdory stale rostouci pozornosti, ktera mu je
vénovana, v§ak chybi v tomto pfistupu jasna koncepce toho, co STEM vzdélavani vlastné
predstavuje nebo ma predstavovat, a jak by mélo byt implementovano do Skolni praxe.
STEM se stava jakymsi hlavnim sloganem, ktery postupné monopolizuje mezinarodni
diskurz souvisejici se zlepSovanim kurikula zejména pfirodovédného, ale také
matematického a technického nebo technologického vzdélavani (Toma, 2022).

I kdyz STEM a STEM vzdélavani zaznamenava zejména ve vzdélavaci politice
vzristajici popularitu, existuje mnoho rtznych otazek, které dosud nejsou dostateéné
zodpovézeny (Thibaut et al., 2018, Margot, & Kettler, 2019, Martin-Péez et al., 2019). Je
tteba se zamyslet nad jeho piivodem a tim, CO za nim stoji, analyzovat jeho vychodiska
v odborné literatufe a podnécovat solidni vyzkumné studie, které by podpotily jeho
relevanci (Sevian, Dori, & Parchmann, 2018). Pod hlavickou STEM se totiz mohou
vyskytovat rizné ptistupy, které bychom chtéli uvést do $irsi diskuse: STEM jako spole¢né
oznaceni souvisejicich/piibuznych obort, STEM vzdélavani jako spole¢né oznaceni pro
vzdélavani v piibuznych oborech (integrované nebo separované), STEM jako slogan,
STEM jako politicka agenda nebo STEM jako piistup k vyuce.

STEM vzdélavani méa v poslednich desetiletich velmi rtizné podoby od integrace
souvisejicich skolnich pfedméti prostiednictvim kurikularnich i mimoskolnich aktivit,
jejich formdlni i neformalni organizace, az k aplikacim rtznych vyukovych metod
a organizacnich forem, s vyraznym akcentem na projektové piistupy. Projektova vyuka
s metodami fesSeni problémtl, badani a spoluprace mize smysluplné podpofit navrh, proces
a vysledek inter-, multi- a transdisciplinarnich vyukovych aktivit, jejichz ptikladem pravé
STEM (STEAM, STREAM atd.) mize byt (Fenyvesi, 2022). Je vak zapotiebi dalsiho
vyzkumu, ktery by prozkoumal rozhodujici faktory rozvoje védomosti, dovednosti
a postoju zaki a jejich schopnosti aplikovat ziskané poznatky v redlném zivoté. Velka
vyzva je to také pro souvisejici pfipravu uditeld a jejich pedagogickou praxi a reflexi
(Romero Ariza et al., 2021).

Soucasny stav je mozné ilustrovat na fadé projektll véetné aktivit mezinarodniho
konsorcia ICSE (International Centre for STEM Education) pfi Pedagogické univerzité ve
Freiburgu (https://icse.eu/) zaméfenych na STEM vzdé&lavani, napt. aktudlné feSené
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projekty ICSE Academy — ProSTEM (https://icse.eul/icse-academy/) a STEMkey
(https://icse.eu/international-projects/stemkey/) nebo ptedchozi projekty ENSITE
(https://icse.eu/ensite/), STEM PD Net nebo MasSciL (https:/icse.eu/international-
projects/prior-projects/).

Abstract

The acronym STEM (Science — Technology — Engineering — Mathematics) has
become a very common phenomenon in science, technology and mathematics education
in recent years. However, despite the increasing attention given to it, this approach lacks a
clear conception of what STEM education actually is or should be and how it should be
implemented in school practice. STEM is becoming a kind of mainstream slogan that is
gradually monopolising international discourse related to curriculum improvement,
especially in science, but also in mathematics and engineering or technology education
(Toma, 2022).

Although STEM and STEM education in particular is experiencing a growing
popularity in education policy, there are many different questions that are still not
sufficiently answered (Thibaut et al., 2018, Margot & Kettler, 2019, Martin-Paez et al.,
2019). There is a need to reflect on its origins and what lies behind it, to analyse its
underpinnings in the literature, and to encourage robust research studies to support its
relevance (Sevian, Dori, & Parchmann, 2018). Indeed, under the STEM umbrella there may
be different approaches that we would like to bring into the wider debate: STEM as a
common label for related/allied fields, STEM education as a common label for education
in related fields (integrated or separate), STEM as a slogan, STEM as a policy agenda or
STEM as an approach to teaching.

STEM education has taken very different forms in recent decades, from the
integration of related school subjects through curricular and extra-curricular activities,
their formal and informal organisation, to the application of different teaching methods
and organisational forms, with a strong emphasis on project-based approaches. Project-
based learning with problem-solving, inquiry, and collaborative methods can meaningfully
support the design, process, and outcome of inter-, multi-, and transdisciplinary learning
activities, of which STEM (STEAM, STREAM, etc.) can be just one example (Fenyvesi,
2022). However, further research is needed to explore the critical factors in the
development of students' knowledge, skills and attitudes and their ability to apply the
knowledge they have gained in real life. This is also a major challenge for related teacher
education and pedagogical practice and reflection (Romero Ariza et al., 2021).

The current situation can be illustrated by a number of projects including the activities
of the International Centre for STEM Education (ICSE) consortium at the University of
Education Freiburg (https://icse.eu/) focusing on STEM education, e.g. the current ICSE
Academy  projects ProSTEM  (https://icse.eul/icse-academy/) and STEMkey
(https://icse.eu/international-projects/stemkey/), or the previous projects ENSITE
(https:/licse.eu/ensite/), STEM PD Net or MaSciL (https://icse.eu/international-
projects/prior-projects/).

Kli¢ova slova: STEM, STEM vzdélavani, integrace ve vzdélavani, kurikulum
Keywords: STEM, STEM Education, Integration in Education, Curriculum
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COMPUTER-BASED ASSESSMENT AS A METHOD FOR ENFORCING
PROFESSIONAL COMPETENCIES OF IN-SERVICE PRIMARY MATH
TEACHERS

Elena RAILEAN

Abstract

Computer-based assessment (CBA) is a method of learning with a formative,
summative, and diagnostic focus. Nowadays, CBA can be used to provide immediate
and/or automatic feedback, make tests available whenever and wherever it is needed, and
help increase assessment frequency (without necessarily increasing the marking load).
Additionally, it is possible to develop various assessment tests and items using a single,
shared question bank. Multiple choice questions and other ‘objective’ types of questions
are typically the foundation of CBA, though non-objective questions (like short answers)
are also permitted. To create a successful assessment pedagogical design, items diversity,
forms of answers, type of feedback, and delivery considerations must be carefully taken
into account. However, pedagogical design may be approached as linear, systemic, and
metasystemic. This article investigates the Metasystems Learning Design (MLD) approach
and focuses on the psychopedagogical norms of CBA in the diversity of learning
environments (i.e., design of learning space, time, frequency, intelligent analyzer of
students' answers). A computer program for teaching — controlling learning progress and
outcomes will be presented and discussed. Our previous research has demonstrated that
the MLD approach and its practical implementation in primary math education have
increased students’ motivation to learn. One more question is related to the development
of professional competencies of in-service primary math teachers. The answer to this
question depends on how we understand the specifics of adult education in teacher training
in the era of the twin transition to a global knowledge society.

Keywords: computer-based assessment, primary education, math education, professional
competencies, in-service primary math teachers

Contact address

Elena Railean, dr. hab., assistant professor

lon Creanga State Pedagogical University of Chisinau, Moldova
Institute for Advanced Research on Anthropological Challenges (ICASA)
The University of Political and Economic European Studies ‘C. Stere’
The American University of Moldova

Chisinau, Stefan cel Mare, 200

Phone: +373 694 99 692

E-mail: elenarailean32@gmail.com
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TEACHING KEY IDEAS OF SCHOOL MATHEMATICS IN THE
ELEMENTARY SCHOOL MATTERS

Nad’a VONDROVA

Abstract

The importance of learning mathematics at the elementary level cannot be disputed.
Pupils develop an image of what mathematics is, they learn what learning mathematics
means (for example, whether to memorise it or try to understand), they acquire first
mathematical ideas (counting, arithmetic operations, problem solving, geometrical
notions, etc.), and develop preconcepts of mathematics knowledge which will be
developed in the later years (fractions, negative numbers, equations, area, etc.). Therefore,
the quality of concept development in the early years of schooling is paramount. This is
especially true for key ideas of school mathematics, that is, the ideas which are central in
the curriculum, have strong implications both in further learning of mathematics and in
everyday life and often present pupils with difficulties.

The lecture will mainly focus on word problem solving, measurement in geometry
and linear equations which belong among the key ideas of school mathematics. These areas
have been the subject of a lot of research. Much is known about the problems of pupils
when solving word problems (e.g., the application of the keyword strategy and other
superficial solving strategies for word problems), when calculating areas and volumes
(e.g., relying on the formulas for measurement rather than flexibly using (in)formal solving
strategies such as decomposition of figures) and solving linear equations (e.g.,
understanding the equal sign in an operational rather than relational manner). Some
encouraging results have been achieved in terms of teaching these topics with
understanding, especially in foreign research. However, research has also uncovered some
teaching strategies which seem to work for elementary pupils but, in reality, hinder rather
than promote pupils' good understanding when these ideas are introduced on a more
abstract level at the lower secondary school. Some mathematical textbooks may support
such inappropriate teaching strategies (e.g., focussing on formulae for area and perimeter,
introducing formal procedures rather than developing a conceptual understanding of the
underlying concepts, introducing pupils to abstraction prematurely). The lecture will
elaborate on some of the above.

Keywords: education, mathematics, word problems

Contact address

prof. RNDr. Nad'a Vondrova, Ph.D.

Pedagogicka fakulta UK

M.D.Rettigové 4, 116 39 Praha 1

Telefon: +420 221 900 249, e-mail: nada.vondrova@pedf.cuni.cz
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KURIKULARNA REFORMA A INOVACIA HODNOTENIA
VYSLEDKOV VZDELAV,ANIA PROSTREDNICTVOM NOVYCH
SPOSOBOV TESTOVANI V MATEMATIKE

CURRICULUM REFORM AND INNOVATION OF ASSESSMENT OF LEARNING
OUTCOMES THROUGH NEW METHODS OF TESTING IN MATHEMATICS

Marta Balgové, Valéria Svecova

Abstrakt

Jednym z deklarovanych cielov opatreni Planu obnovy a odolnosti, Komponent 7:
Vzdelavanie pre 21. storodie (d’alej POO) je poskytnut’ ziakom vzdelanie, ktoré je
prispdsobené potrebam sucasnej spolocnosti, ¢o okrem iného znamend zvysenie
gramotnosti Ziakov a zru¢nosti potrebnych pre Zivot v globalnej a nizkouhlikovej digitalnej
ekonomike a spolo¢nosti. Hlavnym nastrojom ma byt zmena obsahu a foriem vzdelavania
aich efektivna implementécia na Skolach. Snahou realizovanej kurikularnej reformy na
zakladnych Skolach je vytvorit obsah vzdelavania usporiadany do troch viacro¢nych
cyklov. Zamerom je, aby vyucba namiesto odovzddvania hotovej informacie vytvarala
situacie, pri ktorych ziaci moézu informacie interpretovat v  konfrontécii
s realnou sktisenostou.
Doteraz sa v Slovenskej republike z matematiky realizovali celonarodné merania
vzdelavacich vysledkov ziakov s cielom dosiahnut maximalnu objektivitu a
diferencovanost’” hodnotenia ziackych vykonov — normativne testy. Realizované st
v 5. ro¢niku a v 9. ro¢niku zakladnej $koly. Ide o porovnavacie testy, ktorych cielom je
vytvorenie poradia testovanych ziakov podla miery Gspe$nosti v danom teste. Tieto testy
ale nereflektuju mieru zvladnutia danej oblasti u€iva z pohl'adu ziaka, triedy, skoly.
Ziakom, rodi¢om a ugitelom je potrebné dat aj odpovede, ktoré sa zameriavaji
na vzdelavaci obsah a osvojené kompetencie. Oddelenie hodnotenia a monitorovania
vzdelavania Narodného instititu vzdeldvania a mladeze zacina vytvarat overovacie
(kriterialne) testy, ktoré poskytni odpovede na vyssSie uvedené oblasti. Prostrednictvom
kriterialnych testov je mozné komplexnejSie vyhodnotit’ Groven vedomosti a kompetencii
Vv sucinnosti so vzdelavacim Standardom. Kriteridlne testy poskytnil Skolam objektivnu
spatni vdzbu o vykone ziaka vzhladom na testovany obsah. A to urCenim a
charakterizovanim réznych turovni vedomosti a zru¢nosti podobne ako je to
v medzinarodnych meraniach. Prispevok sa zaobera procesom tvorby kriteridlnych testov
z matematiky. Sucastou bude aj ukazka vytvorenych a pilotovanych uloh, ktoré reflektuju
matematicky obsah na rdéznych urovniach rozsahu poziadaviek a matematickych
kompetencii, ktoré su danou ulohou sledované.

Abstract
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One of the objectives of the measures of the Recovery and Resilience Plan, Component 7:
Education for the 21st Century is to provide pupils with an education that is adapted to the
needs of pupils in contemporary society. That means increasing literacy and skills
necessary for life in a global and low digital economy and society. The main tool should
be changing the content and forms of education and their effective implementation in
schools. The aim of the implemented curricular reform in primary schools is to create
educational content organized into three multi-year cycles. The intention is that, instead of
handing over ready-made information, the teaching should create situations in which
students can interpret the information in a confrontation with real experience.

Until now, normative tests in mathematics have been implemented in the Slovak Republic.
These are nationwide measurements of the educational results of pupils with the aim of
achieving maximum objectivity and differentiated assessment of pupils' performances.
They are implemented in the 5th grade and in the 9th grade of elementary school. These
are comparative tests, the aim of which is to create a ranking of the tested pupils according
to the success rate in the given test. However, these tests do not reflect the degree of
mastery of the given subject area from the point of view of the student, the class, the school.
Pupils, parents, and teachers also need answers that focus on educational content and
acquired competences. The Department of Educational Evaluation and Monitoring of the
National Institute of Education and Youth is starting to create verification (criterion) tests
that will provide answers to the above areas. By means of criterion tests, it is possible to
evaluate the level of knowledge and competences more comprehensively in cooperation
with the educational standard. Criterion tests will provide schools with objective feedback
about the student's performance with respect to the tested content. And that by determining
and characterizing different levels of knowledge and skills, like international
measurements. The article deals with the process of creating criterion tests in mathematics.
It will also include a sample of created and piloted tasks that reflect mathematical content
at different levels of the range of requirements and mathematical competencies that are
monitored by the given task.

Klic¢ova slova: reforma $kolstva, normativne testy, kriterialne testy
Keywords: education reform, normative testing, criterion testing
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ABAKU V PRIPRAVE BUDOUCICH UCITELU 1. STUPNE ZS

ABAKU METHODS IN PROSPECTIVE MATHEMATICS TEACHERS
EDUCATION

Radka DOFKOVA

Abstrakt

Abaku metoda u¢i zaky vnimat a Cist ¢isla kolem nich, ¢imz si procvicuji jak zakladni
pocetni operace a spoje, tak logické mysleni. Zapojeni pomticek Abaku ma soucasné silny
motivaéni naboj. Z toho ditvodu jsou principy metody Abaku zafazovany v rdmci seminait
didaktiky matematiky pro ucitele na 1. stupni ZS a piispévek reflektuje praci s Abaku
pomickami. Ve vyuce v letnim semestru akademického roku 2022/23 byla pouzita
deskova hra a kostky. Studenti méli nasledné tuto vyuku reflektovat vyplnénim kratkého
dotazniku, ktery vyplnilo celkem 79 respondentt. Z vysledkd mimo jiné vyplyva, Ze pro
91 % studentli byla metoda zcela nova a stejny pocet studenttl ji vyuzije ve své dalsi vyuce.
Celkoveé pievladlo pozitivni hodnoceni studentti k vyuzivani této pomticky ve vyuce
matematiky na 1. stupni ZS.

Abstract

The Abaku method teaches pupils to perceive and read the numbers around them,
thus practising both basic numerical operations and connections and logical thinking. At
the same time, the involvement of Abaku tools has a strong motivational charge. For this
reason, the principles of the Abaku method are included in didactics of mathematics
seminars for primary school teachers and this paper reflects on the work with Abaku aids.
A board game and dice were used in the teaching in the summer semester of the academic
year 2022/23. Students were then asked to reflect on this teaching by completing a short
questionnaire, which was completed by a total of 79 respondents. The results show, among
other things, that the method was completely new to 91% of the students and the same
number of students will use it in their future teaching. Overall, the students' positive
evaluation of the use of this tool in teaching mathematics at primary school.

Kli¢ova slova: Abaku, zakladni po&etni spoje, matematika, 1. stupeit ZS
Keywords: Abaku, mathematics, basic numeracy, primary education
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NOVE NASTROJE V GEOGEBRE
NEW TOOLS IN GEOGEBRA
Pavol HANZEL, Vladimir KOBZA

Abstrakt

Pri niektorych opakujicich konstrukciach realizovanych v prostredi GeoGebra sa
konstrukcia moze vyznamne zefektivnit, ak pre takuto konstrukciu mame vytvoreny
vlastny nastroj. V ¢lanku popiSeme postup pre vytvorenie takéhoto nastroja.

Abstract

With some repetitive constructions implemented in the GeoGebra environment, the
construction can become significantly more efficient if we have created our own tool for
such a construction. In the article, we will describe the procedure for creating such a tool.

Klic¢ova slova: nastroje GeoGebra
Keywords: tools in GeoGebra
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SLOVNA ULOHA Z MATEMATIKY PODPORENA
AR TECHNOLOGIOU

MATHEMATICS WORD PROBLEM SUPPORTED BY AR TECHNOLOGY

Jana HNATOVA

Abstrakt

Slovna uloha méa v matematickej edukacii na primarnom stupni vzdeldvania svoje
nezastupitelné miesto. Aktudlnost’ potreby prace s matematickou slovnou tlohou je
dokladovana zdvereCnymi zisteniami uverejnenymi v domadcich 1 zahrani¢nych
vyskumoch, je taktiez organickou sucastou zavédznych pedagogickych dokumentov
tykajucich sa edukacie ziakov na urovni ISCED 1 (resp. ISCED 100) na Slovensku.

Prispevok je zamerany na deskripciu dosiahnutych vysledkov vyuzitia technologie
AR (z ang. Augmented Reality, v preklade rozsirenej reality) v matematickom vzdelavani
buddcich ugitel'ov — elementaristov, ktoré bolo realizované v rdmci povinne voliteI'ného
predmetu Digitalne technolégie v matematickej edukdcii a tematickej oblasti RieSenie
aplika¢nych tuloh a tuloh rozvijajicich Specifické matematické myslenie. Prezentované
zistenia vychadzaju z analyzy elektronicky spracovanych vystupov $tudentov ucitel'stva
pre primarne vzdelavanie, ziskanych v obdobi rokov 2021 az 2023, a poukazujt na kritické
miesta v tvorbe slovnych tloh $tudentov, ktoré bolo mozné vd’aka zapojeniu technologie
AR odhalit’.

Prispevok vznikol s podporou grantového projektu KEGA 036PU-4/2021
Technologia rozsirenej reality v profesijnej matematickej priprave buducich uditel'ov
elementaristov rieSeného na Pedagogickej fakulte PreSovskej univerzity v Presove.

Abstract

The word problem has its irreplaceable place in mathematics education at the primary
level. The topicality of the need to work with mathematical word problem is proved by the
final findings published in domestic and foreign research, it is also an organic part of the
binding pedagogical documents related to the education of pupils at the ISCED 1 (or
ISCED 100) level in Slovakia.

The paper is focused on the description of the achieved results of the use of AR
technology (Augmented Reality) in mathematics education of future teachers — elementary
teachers, which was implemented within the compulsory elective course Digital
technologies in mathematics education and the thematic area Solving application tasks and
tasks developing specific mathematical thinking. The presented findings are based on the
analysis of the electronically processed outputs of the students of teaching for primary
education, obtained in the period from 2021 to 2023, and point out the critical points in the
creation of students' word problems, which could be revealed thanks to the involvement of
AR technology.
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The paper was developed with the support of the KEGA grant project 036PU-4/2021
Augmented Reality Technology in the Professional Mathematical Training of Future
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ZMENY USPESNOSTI ZIAKOV NA PRIMARNOM STUPNI
VZDELAVANIA Z MATEMATIKY V TIMSS 1995 AZ 2019: QUO
VADIS SLOVENSKO

CHANGES IN PUPILS"' ACHIEVEMENT IN MATHEMATICS AT THE PRIMARY
LEVEL OF EDUCATION FROM 1995 TO 2019: QUO VADIS SLOVENSKO

Jana HNATOVA

Abstrakt

Medzinarodna $tudia TIMSS umoziiuje vd’aka svojmu zameraniu, rozsahu a trvaniu,
komplexne sledovat’ vyvoj matematického vzdelavania vo svete. Umoziiuje porovnat
vystupy participujucich krajin nielen z geografického ale aj ¢asového hl'adiska. Ziskané
vysledky je mozné (Mullis at al, 2016) zohladiovat' pri posudzovani efektivity
vzdelavacieho systému v procese vytvarania kurikularnych reforiem. Takymto procesom
momentalne prechadza aj slovenské skolstvo.

Z nasho pohladu a v stlade so zacielenim grantového projektu VEGA 1/0631/20
Matematika v primdrnom vzdeldvani — analyza v medzindarodnom kontexte a identifikdcia
kategorii determinujucich kvalitné matematické vzdelavanie na urovni ISCED 1, ktory je
rieSeny na PF PU v PreSove, je mozné z dostupnych dat s vyuzitim zoskupovacich metod
identifikovat' a nasledne popisat’ skupinu §tatov so signifikantne lepSimi vysledkami
v matematickom vzdelavani, nez aké dosahuje Slovenska republika v sucasnosti. Vytvara
sa tym vecny zaklad pre kvalitativnu analyzu konkrétnych faktorov ovplyvijucich
matematické vzdelavanie na urovni ISCED 1 v dlhodobom ¢asovom horizonte.

Abstract

Thanks to its focus, scope and duration, the international study TIMSS provides
a comprehensive overview of the development of mathematics education worldwide. It
allows to compare the outcomes of participating countries not only geographically but also
over time. The results obtained can (Mullis at al, 2016) be taken into account when
assessing the effectiveness of the education system in the process of developing curriculum
reforms. The Slovak education system is currently undergoing such a process.

From our point of view and in accordance with the aim of the grant project VEGA
1/0631/20 Mathematics in Primary Education — Analysis in the International Context and
Identification of Categories Determining the Quality of Mathematics Education at
ISCED 1, which is being solved at the Faculty of of Education of the University of Presov,
it is possible to identify from the available data, using clustering methods, and then to
describe a group of countries with significantly better results in mathematics education
than those currently achieved by the Slovak Republic. This provides a substantive basis
for a qualitative analysis of specific factors influencing mathematics education at ISCED 1
in the long term.
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PRAKTICKE ZRUCNOSTI STUDENTOV PREDSKOLSKEJ
A ELEMENTARNEJ GEOMETRIE O OBVODE A OBSAHU
ROVINNYCH UTVAROV V KONTEXTE REALIZACIE
PROPEDEUTICKYCH ULOH V MATERSKEJ SKOLE

PRACTICAL SKILLS OF STUDENTS OF PRESCHOOL AND ELEMENTARY
GEOMETRY ABOUT THE CIRCUMFERENCE AND AREA OF GEOMETRIC
SHAPES IN THE CONTEXT OF THE IMPLEMENTATION OF PROPEDEUTIC
TASKS IN KINDERGARTEN

Maria KARASOVA

Abstrakt

Na zaklade naSich skusenosti z praxe sa geometria a mnohé jej témy ukazuji ako
problematické u Studentov — buducich ucitelov materskej Skoly. Prispevok prindsa
vysledky vybranych tloh z narodného testovania na Slovensku — T9, ktoré riesili Studenti
z odboru predskolskd a elementarna pedagogika v podobe kvantitativnej a kvalitativnej
analyzy. Zamerom je zistit' a analyzovat’ vstupné zru¢nosti a poznatky o obvode a obsahu
rovinnych utvarov pred absolvovanim predmetu orientovaného na rozvijanie
geometrickych predstav, aby sme zistili nedostatky, pripadné miskoncepcie u Studentov.
Rovnako analyzovat' ich postoje vo¢i geometrii. Zistenia mézu prispiet’ k skvalitneniu
pripravy v tejto oblasti tak, aby v praxi buduci uditelia v materskej Skole dokazali
realizovat’ vhodné aktivity stvisiace s propedeutikou obvodu a obsahu v materske;j skole.

Abstract

Based on our practical experience, geometry and many of its topics prove to be
problematic for students — future teachers in kindergarten. This contribution presents the
results of selected tasks from the national testing in Slovakia — T9, which were solved by
students from the field of study of preschool and elementary pedagogy in the form of
quantitative and qualitative analysis. The intention is to identify and analyze the initial
skills and knowledge of circumference and area of geometric shapes before taking a course
oriented to the development of geometric ideas, in order to identify gaps, possible
misconceptions in students. Also to analyze their attitudes towards geometry. The findings
may contribute to improve the quality of training in this area so that in practice future
teachers in kindergarten can implement appropriate activities related to the propedeutics
of circumference and area in kindergarten.

Klic¢ova slova: obvod, obsah, rovinné utvary, narodné testovanie, buduci ucitel
Keywords: circumference, area, geometric shapes, national testing, future teacher
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PRIPRAVEl\QIOST UCITELU K TVORBE SKOLNICH VZDELAVACICH
PROGRAMU A IVP

PREPAREDNESS OF TEACHERS TO CREATE SCHOOL EDUCATIONAL
PROGRAMMES AND INDIVIDUAL EDUCATIONAL PLANS

Michaela KASLOVA

Abstrakt

V soucasnosti se intenzivné diskutuje prace ucitelek v matetské skole, ptiprava ditéte
na Skolu, potfebnost zmén v pojeti matetské skoly a zplisob strucné prezentace filosofie,
forem a obsahu pro ucitelskou i $ir§i vetejnost. Pfedpoklada se, ze na zakladé RVP PV
budou uditelky schopné tvofit, upravovat SVP a vytvaiet plany, adaptovat nabizené
materialy na soucasné slozeni tfid v matefské skole. Rovnéz se predpoklada, ze ucitel 1. st.
ZS si na zakladé toho snadno utvoii predstavu toho, na co musi navazovat v 1. roéniku ZS.
To miize byt problém zejména u uciteld zacatecniku, pripadné ucitelt stavicich na rutiné.
Klicova otazka: Je na zmény a tuto formu praxe pfipravena?

Hledani odpovédi ma tii &asti: A) analyza RVP PV a jednotlivych stavajicich SVP
ze 40 mateifskych Skol, text dostupnych na internetu; B) analyza testi zadavanych
Vv poslednich deseti letech v magisterském studiu oboru Pedagogika predskolniho véku
(2013-2023); C) analyza dostupnych didaktickych materiala pro rozvoj pfedmatematické
gramotnosti (dale) PMG. Cast C jiz byla zpracovana a publikovana. Oporou pro
interpretaci vybranych dat, ziskanych v ¢astech A, B, byly podnéty z diskusi s ucitelkami
matefskych $kol v rtiznych krajich, tedy s témi, které nejsou aktualng VS studentkami.

Analyza A ukazuje na miru nejistoty pii tvorb& SVP. Ve vétsiné piipadi se jedna
0 kopii RVP PV. To nesplituje pozadavky na tvorbu SVP, kde mé4 dojit ke specifikaci
obsahu a k popisu nastrojt, jak dosahnout napliiovani RVP PV. Analyza B ukazuje na
znacné obtize zejména v oblasti gradace naro¢nosti aktivit, sledovani jejich navaznosti.
Vyskytuje se zde predev$im kontextova a organizacni stereotypie, nedostate¢na prace
s jazykem. Hrozi nebezpeéi, Ze vagni predstava o (pfed)matematickém obsahu a jeho
gradaci mtize vést k chybam ve volbé aktivit a uéitelskych strategii, k dominantné intuitivni
préci s détmi V této oblasti a nasledné k deformovanym reflexim o vlastni praci ucitele.

Abstract

Currently, there is intense discussion about the work of kindergarten teachers,
preparing the child for school, changes in the concept of kindergarten, and how to present
the philosophy, forms, and content concisely to the teaching and general public. It is
assumed that based on the RVP PV, teachers will be able to create, modify the curriculum
and create plans, adapting the offered materials to the current composition of classes in
kindergarten. It is also assumed that the teacher of the 1% grade of Primary school. The
primary school teacher will easily form an idea of what he/she needs to build on in First
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Year of Primary school. This can be a problem especially for novice teachers or teachers
building on routines. Key question: Is school practice ready for the changes and this
format?

The search for an answer has three parts: A) analysis of the RVP PV and individual
existing curricula from 40 kindergartens, texts available on the Internet; B) analysis of tests
given in the last ten years in the Master's degree in Pre-school age Pedagogy; C) analysis
of available didactic materials for the development of pre-math literacy (PMG). Part C has
already been elaborated and published. The basis for the interpretation of the selected data
obtained in Parts A, B were the suggestions from discussions with female kindergarten
teachers in different regions, i.e. with those who are not currently university students.

Analysis A shows the degree of uncertainty in the development of the SPP. In most
cases it is a copy of the RVP PV. This does not meet the requirements for the creation of
the SPP, where the specification of content and the description of the tools to achieve the
fulfilment of the RVP PV should occur. Analysis B shows significant difficulties,
especially in the area of gradation of the intensity of activities, monitoring their continuity.
There is mainly contextual and organisational stereotyping, insufficient work with the
language of communication. There is a danger that a vague notion of (pre-)mathematical
content and its gradation can lead to errors in the choice of activities and teaching
strategies, to a dominantly intuitive work with children in this area and consequently to
distorted reflections on one's own teachers® work.

Klicova slova: pfedmatematicka gramotnost, planovani v matefské Skole, pfiprava na
Skolu, dité€ ptedskolniho véku, gradace, individualizace, pojmotvorny proces

Keywords: pre-math literacy, kindergarten planning, school readiness, preschool child,
gradation, individualization, conceptual process
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DIFERENCIACIA V ELEMENTARNEJ MATEMATIKE

DIFFERENTIATION IN ELEMENTARY MATHEMATICS
Janka KOPACOVA, Lenka VALENTOVA

Abstrakt

V sucasnosti sa kladie velky doraz na individualizaciu vyucovania matematiky,
pracu so znevyhodnenymi ale aj talentovanymi ziakmi, ¢o od ucitel'a vyzaduje tvorivy
pristup k zadavaniu tloh. Tento pristup sa v zakladnych S$kolach aplikuje aj
prostrednictvom diferenciacie.

V predloZzenom prispevku prezentujeme vysledky dotaznika, v ktorom sme na vzorke
priblizne 200 ucitel'ov zist'ovali, ako chapu diferenciaciu, ¢i vyuzivaji pocas vyucovania
skupinovu pracu, aké vyhody a nevyhody v nej vidia a nasledne sme na zaklade Gloh zo
slovenského jazyka a matematiky zistovali vhodnost uplatnenia danej ulohy pre
konkrétny §tyl ucenia sa ziaka.

Samotni ucitelia v praxi upozorfiuju na rézne chapanie pojmu diferenciacia aj na
nedostatok metodického materidlu. Ciel'om na$ej grantovej ilohy KEGA 017KU-4/2022 —
Podpory a prekazky diferencovaného vyucovania s ohladom na zabezpelenie rovnosti
prilezitosti vo vzdelavani socidlne znevyhodnenych Ziakov je nielen zistit’ su¢asny stav, ale
aj vytvorit metodicky materidl, ktory ucitelom pomoze s diferencidciou vyucovania
matematiky.

Abstract

Great emphasis is currently placed on the individualization of teaching mathematics,
working with disadvantaged as well as talented pupils, which requires a creative approach
to assigning tasks from the teacher. In primary schools, this approach is also applied
through differentiation.

In the submitted paper, we present the results of a questionnaire in which questioned
a sample of approximately 200 teachers how they understand differentiation, whether they
use group work in class, their perceived advantages and disadvantages of differentiation.
Finally, using tasks from the subjects Slovak language and mathematics, we determined,
whether applying the given task was appropriate for the pupil’s particular learning style.

In practice, teachers warn about various understandings of differentiation as
a concept as well as lack of methodological material on the subject. The goal of our grant
task KEGA 017KU-4/2022 — Support and obstacles to differentiated teaching with regard
to ensuring equal opportunities in the education of socially disadvantaged students is not
only determining current state of the matter, but also creating a methodological material
that will help teachers with differentiation in teaching mathematics.

Kli¢ova slova: diferencidcia, u¢ebné styly, matematika, primarne vzdelavanie
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ON VISUALIZATION AS AN EFFECTIVE TOOL IN TEACHING
ELEMENTARY MATHEMATICS

Alzbeta KULJOVSKA

Abstract

Mathematical tasks with visual content are considered challenging and problematic
by a significant proportion of students. However, the view of many teachers is in a sense
the opposite: there are pupil types who cannot solve certain tasks without visual support.

The present paper both briefly summarizes the topic of visualization in school
mathematics teaching regarding the primary level, and presents the results of research on
this issue, namely how Slovak teachers perceive the position of visualization in elementary
mathematics teaching, how they apply it in their practice, and what visualization methods
or aids they use.

Keywords: visualization, elementary mathematics teaching
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ARITHMETIC TEACHING METHODOLOGY PRACTICES IN
PRIMARY SCHOOL IN INDIA

Rakesh KUMAR

Abstract

India has established a system of ongoing education that fosters the development of
qualified professionals and capable individuals. Progressive, democratic, and
compassionate concepts are supported by an ongoing education system within educational
institutions, and new information that was created during the process of education is held
in a significant position. The development of an ongoing educational system and updates
to the subject matter of education are both mentioned. In the early days of our republic's
independence, community correction was a vital part of the process that needed to be
updated in order to reflect democratic changes in the economy and the community's
integration into the wider world. Other mandatory conditions included education field
correction and consistency in policy.

India has had a continuous education system in place since gaining its independence,
and it has improved the process' efficiency. Service seekers looking for information about
the acceptable factor deb discovered new pedagogical technology in general middle
education profession colleges, academic lyceums, and higher education have also been
identified. Home research applications have been made to determine what practical steps
can be taken to reach the goal, and the appropriate deb is calculated. This theoretical
conclusion practical application as a series research works instead being increased. General
middle education in the system is being reached by a new pedagogical technology
application, which was both looked for and made into individual notes. As of now, a high
education system is socially necessary as it demonstrates qualified expert rearing in the
course of securing himself a particular position.

General middle education profession colleges, academic lyceums, and higher
education training countries differ in directions qualifying cadres preparation of the period
very important demand that is about all opportunities to work hit separately relevance
profession reaches high education content update in the process future experts General
labor and professional abilities must be provided, together with the issue-effective maturity
and attention that go with it. Introduction: The use of pedagogical technology in education
program" is one of the second stage functions.

Without his product as a reader in the future legal democratic society member as this
society in life completely participating in this take, of the time market economy placing
requirements full answer take need, education is the future accomplishments quality.
Information flow has sharply increased, different news enters our lives quickly with the
arrival of the new period, independent critical thinking abilities are present, innovation to
study is always ready, from cooperation fearlessly, communicative free to receive person
upbringing education of the process is necessary, and this relates to the application of new
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technology in education as a means of achieving goals on the right path. modern interactive
technology components that were widely used.

Future primary education direction experts in lessons, new pedagogical techniques,
and lessons from technology utilizing lessons our organization needs are something we
like. Mathematicians in primary classes do better in lessons that use technology and
sophisticated pedagogy. Mathematics is a prime example of a subject that requires
educational, pedagogical, and practical duties in the classroom. The fundamental
calculations, measurements, and graphics abilities in mathematics of the unit yield without
doing are comprised. Except for tasks that must be transmitted from the class, such skills
are coming to the surface from the course lesson. Students who were interested in the
teachings were more engaged, and the importance of didactic games and exercises in the
lessons was highly effective.

The primary learning method for arithmetic actions is also enhanced. Children's
independent performance teachings appear in doing concentrated new scientific based on
technique and style school to the program included. Small age pupils of training all stages
their restore activities to activate basis facts and observations own on time to summarizes.
It is exhibited training materials on distribution being researched numbers field expanding
go. Consequently, we can employ a variety of pedagogical technology and pedagogical
from games for teaching arithmetic operations.

Keywords: Mathematics, Arithmetic, Continuous education, Introduction classes
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RIESENIE ULOH Z GEOMETRIE NETRADICNOU FORMOU
VYUCBY

SOLVING GEOMETRIC PROBLEMS WITH USING A NON-TRADITIONAL
FORM OF TEACHING

Katarina LASSOVA, Lucia RUMANOVA, Julia ZAHORSKA

Abstrakt

Cielom prispevku je poukazat’ na inovativny a kreativny pristup VO vyucovani
geometrie na 1. stupni zakladnej $koly. Sustredime sa na matematicka prechadzku
s nazvom Prechadzka banovskym mestskym parkom s prvakmi, ktora u ziakov spéja
geometrické poznatky vyuzité v redlnom prostredi s rieSenim uloh priamo v teréne.
Matematicka prechadzku sme zamerali na rozliSovanie roznych geometrickych utvarov,
pocitanie, ¢itanie s porozumenim a na rozvoj priestorovej predstavivosti. U ziakov sa aj
tymto spésobom podporuje skupinovd praca, komunika¢né zruénosti, a tiez
medzipredmetové vztahy. Ziaci troch tried zékladnej $koly riesili nami vytvoreny subor
geometrickych tiloh v matematickej prechadzke prostrednictvom portalu MathCityMap,
pri ktorych vyuzivali rézne meracie a iné pomdcky. Uvedieme naSe postrehy a zistenia
z uvedenej outdoorovej aktivity, prostrednictvom ktorej st poznatky Ziakov hodnotnejsie
a trvacnejsie.

Abstract

The aim of this paper is to show an innovative and creative approach in teaching
geometry at first level of primary school. We will focus on a mathematical walk called
Walk through the Banovce City Park with first-year pupils, which combines geometric
knowledge used in a real environment with solving problems directly in the field. We
focused the mathematical walk on distinguishing different geometric shapes, counting,
reading comprehension and the development of spatial imagination. In this way, group
work, communication skills and interdisciplinary relations are also promoted. Pupils in
three primary school classes solved a set of geometry problems created by us in a
mathematical walk through the MathCityMap portal, using various measuring and other
tools. We present our observations and findings from the above outdoor activity, through
which the pupils' knowledge is more valuable and durable.

Klic¢ova slova: matematické prechadzky, geometria, Glohy, ziaci, postrehy ucitel’a
Keywords: mathematical walks, geometry, problems, pupils, observations of teacher
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ROZSIRENA REALITA VO VOENOCASOVEJ MATEMATICKEJ
EDUKACII OCAMI STUDENTOV PREDPRIMARNEJ A PRIMARNEJ
PEDAGOGIKY

STUDENTS OF PRESCHOOL AND ELEMENTARY PEDAGOGY AND THEIR
OPINIONS ON AUGMENTED REALITY IN LEISURE TIME MATHEMATICS
ACTIVITIES

Jakub LIPTAK

Abstrakt

Pre stii¢asni modernti dobu je typické neustale pribiidanie novych druhov digitalnych
technologii, ktoré si vyuzivané v rozli¢nych sférach. Medzi tieto sféry neodmyslitel'ne
patri aj edukaéné prostredie. Jednou z technoldgii, ktoré sa v poslednej dobe dostavaji do
popredia je technoldgia rozsirenej reality (skr. AR). Ciel'om prispevku je popisat’ moznosti
vyuzitia rozSirenej technolégie pre matematické vzdelavanie a konfrontovat nazory
Studentov predprimarnej a primarnej pedagogiky na vyuzitie rozSirenej reality pre
vol'no¢asovi matematicku edukéciu s doteraj$imi analyzami vyuzitia roz§irenej reality vo
vzdelavani. Nazdavame sa, ze d’al§i pohl'ad na moznosti vyuZivania AR v edukacii moze
prispiet’ k vyvijaniu kvalitnejSich a presne cielenych eduka¢nych materialov za pomoci
AR technologie.

Abstract

The modern world is typical for a constantly growing body of digital technologies
involved in all possible areas. Education is not an exception. Among other technologies,
augmented reality (AR) has found its place in education in recent years. The study aims to
describe possibilities for using augmented reality in mathematics education and compare
what preschool and elementary pedagogy students think of augmented reality in leisure
time mathematics activities with what the current scientific literature states. We suppose
that their perspective on how augmented reality may be used in education could help us
develop high-quality and goal-oriented educational materials with augmented reality.

Prispevok vznikol s podporou grantového projektu KEGA 036PU-4/2021 Technologia
rozsirenej reality v profesijnej matematickej priprave budiicich ucitelov elementaristov

rieSeného na PF PU v Presove.

Kli¢ova slova: rozsirena realita, priprava ucitel'ov, matematicka edukacia
Keywords: augmented reality, teacher preparation, mathematics education
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PRIMARNE MATEMATICKE VZDELAVANIE V HONGKONGU
ELEMENTARY MATHEMATICS ECUDATION IN HONGKONG
Jakub LIPTAK

Abstrakt

Zaujem zaoberat sa matematickym vzdelavanim v odlahlych krajinach bol
donedavna ovplyvneny dostupnostou informacii o jednotlivych eduka¢nych systémoch.
Stcasna dostupnost’ informdcii o vzdelavani v zahrani¢i, ako aj vysledky ziakov
Vv medzindrodnych $tidiach mézu posluzit’ ako zdroj ndmetov na zlepSenie edukacnej
reality v domacom kontexte. Ciel'om prispevku je demonstrovat’ vysledky hongkonskych
ziakov z merani TIMSS z matematiky a nasledne ich konfrontovat’ s faktormi, ktoré ich
moZu vo vyznamnej miere determinovat’. Tieto faktory pritom vyplyvaji z nastavenia
tamojSicho kurikula, pripravy ucitelov, roly rodi¢ov pri vzdelavani deti, socialno-
kultirneho prostredia, trovni technologickej vybavenosti apodobne. Vyber témy
prispevku vyplyva zuz spominanych vysledkov tamojSich ziakov v medzinarodnom
merani TIMSS, v ktorom dlhodobo patria medzi najlepsie sa umiestiiujice krajiny.

Abstract

Until recently, the interest in dealing with mathematics education in foreign countries
was influenced by the availability of information about individual education systems. The
current availability of information about teaching abroad and the students’ results in
international studies can serve as a source of topics for improving the educational reality
in the domestic context. The paper aims to present the results of Hong Kong students from
the TIMSS study in mathematics and then confront them with the factors that can
significantly determine them. These factors result from the setting of the local curriculum,
the training of teachers, the role of parents in education, the socio-cultural environment,
the level of technological equipment and many more. The selected topic comes from the
already mentioned results of Hong Kong’s students in the international TIMSS study, in
which they have long been among the best-achieving countries.

Prispevok vznikol v ramci rieSenia projektu VEGA 1/0631/20 Matematika v primdrnom
vzdeldavani — analyza v medzinarodnom kontexte a identifikdacia kategorii

determinujucich kvalitné matematické vzdelavanie na urovni ISCED 1.

Kli¢ova slova: TIMSS, matematick4 edukécia, Hongkong
Keywords: TIMSS, mathematics education, Hong Kong
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STUDIA TIMSS —- KOMPARACIA VYSLEDKOV Z MATEMATIKY
NA SLOVENSKU A RAKUSKU

TIMSS STUDY — COMPARISON OF MATHEMATICS RESULTS IN SLOVAKIA
AND AUSTRIA

Marek MOKRIS

Abstrakt

TIMSS je medzinarodny vyskumny projekt nezavislej vyskumnej komunity IEA
(International Association for the Evaluation of Educational Achievement). KI'i€¢ovym
cielom S§tadie je ziskat' ukazovatele, ktoré pomahaji identifikovat’ silné a slabé stranky
vzdelavacieho systému krajiny v medzindrodnom porovnani. TIMSS meria vykon ziakov
nielen v matematike a prirodnych vedach, ale zaznamenava aj kurikularne a systémové
ramcové podmienky.

Slovensko sa na vzorke Ziakov 4. ro¢nika ZS zu&astnilo v rokov 2007, 2011, 2015
a 2019. Narodnym koordinaénym centrom vyskumu bol Narodny ustav certifikovanych
merani vzdelavania — NUCEM. Organizaciou §tidie TIMSS v Rakisku je zo zékona
povereny 1QS (https://www.igs.gv.at/). V roku 1995 sa Rakusko zacastnilo $tidie TIMSS
so vSetkymi vekovymi skupinami. Od roku 2007 sa krajina zap4ja len so ziakmi 4. ro¢nika.

Matematickd vykonnost' raktskych ziakov je v roku 2019 v medzindrodnom
porovnani vysoka: iba v desiatich zo vSetkych 58 zucastnenych krajin dosahuju ziaci lepsie
vysledky. Celkovo su len $tyri krajiny EU na tom lep§ie ako Rakusko, tri podobne
a ostatnych 17 krajin EU dosiahlo horsie vysledky. Signifikantne horsie vysledky Ziakov
4.ro¢énika ma aj Slovensko. Rakuski $tvrtaci s 539 bodmi v roku 2019 predbehli aj
rakuskych Ziakov z rokov 1995 (531) a vyrazne z rokov 2007 (505) a 2011 (508).

V prispevku su identifikované a komparované tie atributy vzdelavania v oboch
krajinach, ktoré su signifikantné pre vysledky ziakov v matematike na urovni ISCED1.

Abstract

TIMSS is an international research project of the IEA (International Association for
the Evaluation of Educational Achievement). The key objective of the study is to obtain
indicators that help identify the strengths and weaknesses of a country's education system
in international comparison. TIMSS measures student performance not only in
mathematics and science, but also records curricular and system framework conditions.

Slovakia participated in the sample of 4th grade primary school pupils in 2007, 2011,
2015 and 2019. The National Institute for Certified Educational Measurements —- NUCEM
was the national coordinating centre for the research. The organisation of the TIMSS study
in Austria is entrusted by law to 1QS (https://www.igs.gv.at/). In 1995 Austria participated
in the TIMSS study with all age groups. Since 2007, the country has only participated with
pupils in Year 4.
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The mathematics performance of Austrian pupils in 2019 is high in international
comparison: only in ten out of all 58 participating countries do pupils perform better.
Overall, only four EU countries perform better than Austria, three similarly, and the
remaining 17 EU countries perform worse. Slovakia also has significantly worse results
for Year 4 pupils. With 539 points in 2019, Austrian fourth-graders also outperform the
Austrian pupils from 1995 (531) and significantly from 2007 (505) and 2011 (508).

The paper identifies and compares those educational attributes in both countries that
are significant for pupils' performance in mathematics at ISCED1 level.

Klic¢ova slova: TIMSS, matematické vzdelavanie, Slovensko, Raktisko
Keywords: TIMSS, Mathematics Education, Slovakia, Austria
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RIESENIE ROVNIC S VYUZITIM TECHNOLOGIE ROZSIRENEJ
REALITY

SOLVING EQUATIONS USING AUGMENTED REALITY TECHNOLOGY
Marek MOKRIS, Edita SIMCIKOVA, Blanka TOMKOVA

Abstrakt

Technolodgia rozsirenej reality predstavuje kombinaciu realneho sveta s virtualnym
prostredim. Umozinuje vidiet skutoéné a virtualne objekty v realnom prostredi.
V edukacnom procese je mozné technologiu rozsirenej reality vnimat ako edukacny
prostriedok podporujuci tvorbu matematickych konceptov a manipulacie s nimi (Hnatova
2021; Hnatova 2022; Mokri$ 2022; Pridavkova 2022).

Jednou zo zloziek v profesijnej matematickej priprave buducich ucitelov je oblast’
rieSenia linearnej rovnice s jednou neznamou ako aj jednej linearnej rovnice s dvomi
neznamymi. Tieto koncepty maju svoj odraz aj vo vyu€ovani matematiky na primarnom
stupni vzdelavania.

Technologia rozsirenej reality ma potencial proces rieSenia rovnic vizualizovat
a umoznit’ Studentov vidiet’ dynamiku tohto procesu. V prispevku analyzujeme stratégie
rieSenia rovnic vyuZzivajucich technolégiu rozsirenej reality. Skiimanou vzorkou boli
Studenti Pedagogickej fakulty PreSovskej univerzity v PreSove, ktori sa profesijne
pripravuji na pracu so ziakmi mladsieho $kolského veku.

Abstract

Augmented reality technology represents a combination of the real world with a
virtual environment. It allows you to see real and virtual objects in a real environment. In
the educational process, augmented reality technology can be seen as an educational tool
supporting the creation of mathematical concepts and their manipulation (Hnatova 2021;
Hnatova 2022; Mokri$ 2022; Pridavkova 2022).

One of the components in the professional mathematical training of future teachers
is the area of solving a linear equation with one unknown as well as a linear equation with
two variables. These concepts are also reflected in the teaching of mathematics at the
primary level of education.

Augmented reality technology has the potential to visualize the process of solving
equations and allow students to see the dynamics of this process. This paper analyzes
equation solving strategies using augmented reality technology. The sample studied were
students of the Faculty of Education of the University of PreSov, who are professionally
preparing to work with pupils of younger school age.

Kli¢ova slova: linearna rovnica, stratégie rieSenia rovnic, technoldgia rozsirenej reality
Keywords: linear equation, strategies for solving equations, augmented reality technology

48



Prispevok je vystupom grantového projektu KEGA 036PU-4/2021 Technoldgia rozsirenej
reality v profesijnej matematickej priprave budicich ucitelov elementaristov.

Literatura
Hnatova, J. (2021). Vyhody a tiskalia inkorporacie ,,novych® digitalnych technologii do
matematickej edukécie. Elementary Mathematics Education Journal, 3(1), 15-24.

Hnatova, J. (2022). Vzajomné prieniky technologickych, matematickych a
pedagogickych znalosti pri implementacii technologie rozsirenej reality do vyucby
Studentov ucitel'stva pre primarne vzdelavanie. Elementary Mathematics Education
Journal, 4(1), 13-25.

Mokris, M. (2022). Analyza inkorporacie technologie rozsirenej reality do Skolskej
matematiky — Groven ISCEDI. In: Zagadnienia pedagogiczne w kontekscie ksztalcenia
i wychowania. Annales Paedagogicae Nova Sandes — Presoves (s. 136-141). Nowy
Sacz: Akademia Nauk Stosowanych w Nowym Saczu.

Pridavkova, A. (2022). Technoldgia rozsirenej reality a rozvoj matematickych
schopnosti. Elementary Mathematics Education Journal, 4(1), 53-63.

Kontaktni adresa

doc. Mgr. Marek Mokris, PhD.

Presovska univerzita v PreSove, Pedagogicka fakulta
Ul. 17. novembra 15, 080 01 Presov

Telefon: +421 51 7470 540

E-mail: marek.mokris@unipo.sk

PaedDr. Edita Simcikovd, PhD.

Presovska univerzita v PreSove, Pedagogicka fakulta
Ul. 17. novembra 15, 080 01 Presov

Telefon: +421 51 7470 543

E-mail: edita.simcikova@unipo.sk

Mgr. Blanka Tomkovd, PhD.

Presovska univerzita v Presove, Pedagogicka fakulta
Ul. 17. novembra 15, 080 01 Presov

Telefon: +421 51 7470 543

E-mail: blanka.tomkova@unipo.sk

49



23

&

Elementary Mathematics Education 2023
April 19.-21. 2023 ’ .' .g

Olomouc, Czech Republic &

i
¥V Mathematics ®

ZLOMEK POHLEDEM NADANEHO PRVNACKA
FRACTION FROM PERSPECTIVE OF GIFTED FIRST GRADER
Eva NOVAKOVA

Abstrakt

Se zlomky se dité v preprimarni matematice a na zac¢atku primarniho matematického
vzdélavani setkava ziidka, i kdyZ se zlomky ¢asto vyskytuji v realném zivoté. V projektu
zaméfeném na identifikaci a rozvoj nadanych 24k 1. roéniku Z$ jsme alohy s tematikou
zlomkd do vyukovych videi i do pracovnich listii zimérné zafadili. Rozvojovy modul je
nastaven tak, aby reflektoval identifikovanou miru akcelerace i tempo rozvoje déti
(Borland, 2005; Dimitriadis, 2012; Portesova, 2009). Domnivame se, Ze intuitivni poznani
pojmi mize byt rozvijeno prostiednictvim vhodnych vyukovych situaci. Vysli jsme z
détského prekonceptu ,,déleni celku na ¢asti“ na dvou modelech zlomku: geometrického
(spojitého) a aritmetického (diskrétniho) (Lipovec, 2019). V pracovnich listech s gradujici
obtiznosti se jednotlivé modely promitly i do zadani aplika¢nich uloh. Vyzkumné jsme
analyzovali uroven porozuméni, epistemologické piekazky, strategie a uspésSnost feseni,
grafické zaznamy, chyby, kterych se zaci dopustili (Novakova, & Blazkova, 2022). Na
vzorku déti, u nichz byla standardizovanym diagnostickym testem potvrzena vy$si troven
(naptiklad urceni celku, je-li znam zlomek; vypocet ceny zbozi zvySené o tfetinu),
manipulativni dovednosti (rozd€lit geometricky utvar na stejné ¢asti prekladanim papiru),
kreativni vytvareni vlastnich vzort na zakladé¢ stanovenych podminek.

Abstract

A child rarely encounters fractions in pre-primary mathematics and at the beginning
of primary mathematics education, even though fractions often occur in real life. In a
project aimed at identifying and developing gifted pupils in the first year of primary school,
we have deliberately included fraction problems into the teaching videos and worksheets.
The development module is set up to reflect the identified level of acceleration and the
pace of children's development (Borland, 2005; Dimitriadis, 2012; Portesova, 2009). We
believe that intuitive knowledge of concepts can be developed through appropriate learning
situations. We used the children's preconcept of "dividing the whole into parts" as a starting
point for two models of fraction: geometric (continuous) and arithmetic (discrete)
(Lipovec, 2019). In worksheets of increasing difficulty, each model was reflected in the
application tasks. The level of comprehension, epistemological barriers, strategies and
success of solutions, graphical records and mistakes made by students were analysed
(Novéakova & Blazkova, 2022). In a sample of children whose higher level of acceleration
in mathematics was confirmed by a standardized diagnostic test, their competence in
solving more challenging problems (e.g. determining the whole if the fraction is known;
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calculating the price of a good increased by one third), manipulative skills (dividing a
geometric figure into equal parts by folding paper), and creative construction of their own
patterns based on set conditions was proved.

Kli¢ova slova: zlomek, spojity a diskrétni model zlomku, Zzak s nadanim na
matematiku/akcelerovany zak, strategie feseni

Keywords: fraction, continuous and discrete fraction model, mathematically
gifted/accelerated pupil, solution strategies
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ZAK S DYSLEXIi A JEHO POTIiZE S NASOBENIM PRIROZENYCH
CISEL

A PUPIL WITH DYSLEXIA AND HIS DIFFICULTIES WITH MULTIPLICATION
OF NATURAL NUMBERS

Jitka PANACOVA

Abstrakt

Cilem ptispévku je piedstavit na vybrané ptipadové studii potiZe, se kterymi se
mohou Zaci 1. stupné s dyslexii potykat v matematice. Poukazuje se v ném na to, jak muze
byt pro tyto Zaky naroéné zvladnout operaci nasobeni pfirozenych Cisel v oboru malé
nasobilky. Sledovand problematika tUzce souvisi s oblasti didaktiky matematiky
a Vv piispévku je uvedena do souvislosti se specifickymi poruchami uceni. Vybrana
piipadova studie mize byt inspirujici a uzite¢nou pro ugitele 1. stupné ZS i pro konzultanty
v oblasti vzdélavani.

Abstract

The aim of the contribution is to present, on a selected case study, the difficulties that
1st grade students with dyslexia may encounter in mathematics. It points out how it can be
challenging for these pupils to master the operation of multiplying natural numbers in the
field of small multiplication tables. The monitored issue is closely related to the field of
mathematics didactics and is mentioned in the contribution in connection with specific
learning disorders. The selected case study can be inspiring and useful for primary school
teachers and consultants in the field of education

Klicova slova: nasobeni pfirozenych cisel, nasobilka, pfipadova studie, specifické
poruchy uceni, dyslexie

Keywords: multiplication of natural numbers, multiplication table, case study, specific
learning disabilities, dyslexia
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SCHOPNOST UCITELOV DIFERENCOVAT TVORBOU OTAZOK VO
VYUCOVANI PRIMARNEJ MATEMATIKY

TEACHERS' ABILITY TO DIFFERENTIATE BY CREATING QUESTIONS IN
PRIMARY MATHEMATICS TEACHING

Edita PARTOVA

Abstrakt

Rovnost’ pristupu k vzdelaniu dostava Coraz vac¢si vyznam vo vzdelavani. Jednym
z nastrojov na zabezpeCenie tejto rovnosti je inkluzivne vzdelavanie, ¢o priamo
predpoklada iferencovany pristup. Pojem inkluzivneho vzdeldvania sa na Skolach Casto
7071 na integrovanie ziakov so Specidlnymi potrebami, inkliziu a diferenciaciou vSak treba
chapat’ v SirSom zmysle. Najmd na 1. stupni zdkladnej Skoly, kde je zastupend celd
populéacia, ma diferenciacia vyznamni funkciu, aby sme zabezpecili moznost’ vsetkym
ziakom ziskavat’" poznatky sposobom, ktory je pre nich najvhodnejsi. Problémy
s diferencovanim vyucovanim v ucitel'skej praxi nas viedli k skiimaniu dévodov metdd a
prekazok diferenciacie. Prva faza vyskumu bola zamerana na ziskavanie informacii od
ucitel'ov o frekvencii, ciel'ov a metddach diferenciacie pokial’ ich uplatiiujii vo vyucovani
matematiky. Nasledne sme pripravili pre frekventantov rozsirujiceho Studia zadanie
ulohy, ku ktorej mali vytvorit’ otazky pre vopred urceny typ ziakov. Tato aktivita bola
sucastou ich priebezného hodnotenia, ¢im, sme chceli dosiahnut” zodpovedny pristup
k rieSeniu. V prispevku budu prezentované analyzy rieSeni.

Abstract

Equity is gaining more and more importance in education. One of the tools to ensure
this equity is inclusive education, which directly presupposes a differentiated approach. In
schools, the concept of inclusive education is often narrowed down to the integration of
students with special needs, but inclusion and differentiation must be understood in a
broader sense. Especially in the 1st grade of elementary school, where the entire population
is represented, differentiation has an important function in order to ensure the possibility
for all students to acquire knowledge in the way that is most suitable for them. Problems
with differentiating teaching in teaching practice led us to investigate the reasons for
methods and obstacles to differentiation. The first phase of the research was focused on
obtaining information from teachers about the frequency, goals and methods of
differentiation as they apply them in teaching mathematics. Subsequently, we prepared an
assignment for the participants of the extension study, for which they had to create
questions for a predetermined type of students. his activity was part of their ongoing
evaluation, by which we wanted to achieve a responsible approach to the solution. Analysis
of solutions will be presented in the paper.
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ZAMYSLENI NAD PRAVIDLY SOUTEZE MATEMATICKY KLOKAN

THOUGHTS ON THE RULES OF THE MATHEMATICAL KANGAROO
COMPETITION

Karel PASTOR

Abstrakt

Piednaska se zamysli nad pravidly soutéZze Matematicky klokan, kdy soutéZici
vstupuje do soutéZze s 24 body (v kategoriich Klokanek, Benjamin, Kadet, Junior
a Student), resp. s 18 body (v kategorii Cvréek), pfi¢emz za kazdou nespravnou odpovéd
se 1 bod odc¢ita. Podle téchto pravidel mize soutézici, ktery neprojevi jakoukoliv snahu
ulohy fesit, ziskat vice bodd nez zék, ktery se bude o spravna feseni intenzivné pokouset.
Ukolem ugitele je tedy pokusit se Zdky motivovat k aktivnimu pfistupu k sout&zi a tim
rozvinout jejich logické mysleni. Pfednaska by mohla poskytnout pravdépodobnostni
zdazemi k tomuto tkolu. Ukazeme mimo jiné, s jakou pravdépodobnosti je mozné pfi
nahodném tipovani vysledku ziskat naptiklad 10 bodu.

Abstract

The lecture is focused on the rules of the Mathematical Kangaroo competition, when
a contestant enters the competition with 24 points (in the Ecolier, Benajmain, Cadet,
Junior, and Student categories) or 18 points (in the Pre-Ecoliert category), with 1 point
deducted for each incorrect answer. According to these rules, a contestant who does not
show effort to solve the problems can get more points than a student who tries hard to find
the correct solutions. The teacher's task is to motivate the students to actively approach the
competition and thus develop their logical thinking. The lecture could provide
a probabilistic background to this task. Among other things, we will show with what
probability it is possible to get, for example, 10 points when randomly guessing.

Kli¢ova slova: Matematicky klokan, logické mysleni, pravdépodobnost
Keywords: Mathematical Kangaroo, logical thinking, probability
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ROZVOJ FUNKCNEHO MYSLENIA ZIAKOV MLADSIEHO
SKOLSKEHO VEKU V MIMOSKOLSKYCH AKTIVITACH

DEVELOPMENT OF FUNCTIONAL THINKING OF PUPILS OF YOUNGER
SCHOOL AGE IN EXTRA-SCHOOL ACTIVITIES

Gabriela PAVLOVICOVA, Valéria SVECOVA

Abstrakt

V prispevku prezentujeme realizaciu vybranych matematickych workshopov
uréenych pre Ziakov prvého az piateho ro¢nika ZS. Workshopy su suéastou riesenia
projektu APVV-20-0599 Intervenény program v prirodnych vedach a matematike, ktory
sa orientuje na rozvoj kognitivnych schopnosti deti a ziakov v oblasti prirodovedného a
matematického myslenia a néaslednt upravu pripravy buducich ucitel'ov prirodovednych
predmetov a matematiky. Prezentovany workshop bol zamerany na rozvoj funkéného
myslenia, teda myslenia o vztahoch a zavislostiach vyuzivajic rézne reprezentacie a
prepajanie medzi nimi. My sme sa zamerali na grafické a tabulkové reprezentacie
s akcentom na manipulaciu s réznymi modelmi a didaktickymi pomdckami. V ramci troch
samostatnych hodin boli realizované aktivity, po€as ktorych ziaci vyuZzivali Lego,
stavebnicové kocky, papieriky a pracovné listy na zaznamenavanie zistenych tdajov vo
forme stipcovych grafov a tabuliek, ktoré navzajom prepajali. Zaroveii vyuzivali tabulku
na vyber spravnych objektov charakterizovanych dvomi znakmi podl'a inStrukcii vo forme
jednoduchych a zlozenych vyrokov a ich negacii na principe konjunkcie a disjunkcie.

Abstract

In the contribution, we present the implementation of selected math workshops
intended for pupils of the first to fifth grade of elementary school. The workshops are part
of the solution of the project APVV-20-0599 Intervention program in natural sciences and
mathematics, which focuses on the development of cognitive abilities of children and
pupils in the field of natural science and mathematical thinking and the subsequent
modification of the educational program for future teachers. The presented workshop was
focused on the development of functional thinking, that is, thinking about relationships and
dependencies using different representations and linking between them. We focused on
graphic and tabular representation with an emphasis on handling various models and
didactic aids. During three separate hours, activities were carried out during which the
children used Lego, building blocks, papers and worksheets to record the data found in the
form of bar graphs and tables, which they connected to each other. At the same time, using
a table according to the instructions in the form of simple and compound statements and
their negations based on the principle of conjunction and disjunction, they selected the
correct objects characterized by two sign.
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INTERAKTIVNE APLIKACIE NA RIESENIE SLOVNYCH ULOH PRE
ZIAKOV PRVEHO STUPNA Z8

INTERACTIVE APPLICATIONS FOR SOLVING WORD PROBLEMS FOR
PRIMARY SCHOOL STUDENTS

Milan POKORNY, Roman HORVATH

Abstrakt

Moderné technoldgie sa uplatiiuju vo vSetkych oblastiach I'udskej ¢innosti. Bezne s
nimi pracuji uz aj Sestrocné deti. Je preto Uplne prirodzené vyuzivat’ ich silné stranky aj
vo vyucovani matematiky na prvom stupni zékladnej Skoly. V prezentacii predstavujeme
naSe vlastné interaktivne aplikdcie, ktoré mézu byt vyuzité ako doplnkovy vzdelavaci
material pri precviCovani rieSenia slovnych tloh. Uvedené aplikacie vznikli v rdmci
rieSenia projektu KEGA 004TTU-4/2021 a su spustitelné na pocitacoch, notebookoch,
tabletoch aj mobiloch s opera¢nymi systémami Windows, macOS, Android, iOS a inych s
podporovanymi prehliada¢mi. Hoci s interaktivnymi aplikaciami je mozné pracovat’ aj na
interaktivnej tabuli, ich hlavné vyuzitie vidime v samostatnej praci Ziakov na pocitaci,
notebooku alebo tablete, pretoze vd’aka aplikaciam moézu Ziaci pracovat’ samostatne,
vlastnym tempom, v sulade so svojimi vedomostami a schopnostami a tak nadobudat’
nové vedomosti aktivnym spdsobom.

Abstract

Modern technologies are used in all areas of human activity. Even six-year-old
children can operate them. Therefore, it is reasonable to use their strengths in teaching
mathematics in primary education. In the contribution, we present our own interactive
applications that can be used as additional educational material when practising solving
word problems. The applications were created as part of the KEGA 004TTU-4/2021
project. They can run on computers, laptops, tablets and mobile phones with Windows,
macOS, Android, iOS, and other operating systems with supported browsers. Although it
is possible to work with interactive applications on an interactive whiteboard, we
recommend using them in the individual work of children on a computer, laptop or tablet
because, thanks to the applications, children can work individually, at their own pace, in
accordance with their knowledge and abilities, and thus actively acquire new knowledge.

Kli¢ova slova: vyucovanie matematiky, interaktivne aplikacie, IKT vo vzdeldvani,
rieSenie slovnych tloh.

Keywords: teaching mathematics, interactive applications, ICT in education, word
problems solving.
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TRENDY VO V)'(SLEDKOCH TESTOVANIA TIMSS MATEMATIKA
(4. ROCNIK) — SPANIELSKO A SLOVENSKO

TRENDS IN TIMSS MATHEMATICS TEST RESULTS (FOURTH GRADE) —
SPAIN AND SLOVAKIA

Alena PRIDAVKOVA

Abstrakt
Medzinarodné testovanie TIMSS (Trends in International Mathematics and Science
Study) je zamerané na hodnotenie aktudlnej Grovne vedomosti a zru¢nosti ziakov
z matematiky ina trendy ich vyvoja v ¢ase. Hodnotenie vykonu ziaka v matematike
v TIMSS reflektuje dve dimenzie: (1) obsahovi — $pecifikuje skiimané matematické
oblasti a (2) kognitivnu — vymedzuje my§lienkové procesy uplatiiované v procese rieSenia
matematickych tloh. V obsahovej dimenzii st ulohy testovania TIMSS pre 4. rocnik
vytvarané v troch oblastiach — ¢isla, meranie a geometria, data. Kognitivna dimenzia je
tvorena oblast’ami — poznatky, aplikacia, uvazovanie. Prezentované budu vysledky analyzy
fokusovanej na vykony Ziakov v Spanielsku v porovnani s vykonmi slovenskych Ziakov.
Analyza bola vykonana v ramci projektového skimania VEGA (na PF PU). V kontexte
s projektovymi ciel'mi je predmetom prispevku:
(1) Analyzaa komparacia vysledkov v troch ostatnych cykloch stadie TIMSS, zamerana
na sledovanie trendov vo vysledkoch v obsahovej a kognitivnej dimenzii.
(2) Analyza vybranych aspektov matematického vzdelavania v Spanielsku (kde bol
zaznamenany vyznamny progres vo vysledkoch merania TIMSS v roku 2015,
Vv porovnani s rokom 2011).
(8) Komparicia vybranych aspektov matematického vzdelavania v Spanielsku a na
Slovensku (ktoré mézu ovplyviiovat vykon Ziakov v meraniach TIMSS —
matematika).

Abstract

The international testing TIMSS (Trends in International Mathematics and Science
Study) assesses the current level of students” knowledge and skills in mathematics as well
as trends in their development over time. The evaluation of the student's performance in
mathematics in TIMSS assessment reflects two dimensions: (1) content — specifies the
mathematical tested areas and (2) cognitive — defines the cognitive processes applied in
the mathematical tasks solving processes. In the content dimension, TIMSS testing tasks
for the 4th grade are created in three domains — Numbers, Measurement and Geometry,
Data. The cognitive dimension is made up of domains — Knowing, Applying, and
Reasoning. The results of an analysis focused on the performance of pupils in Spain
compared to the performance of Slovak pupils will be presented. The analysis was carried
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out as part of the research project VEGA (at Faculty of Education, PU Pre$ov, Slovakia).

In the context of the project goals, the subjects of the contribution are:

(1) Analysis and comparison of results in the last three cycles of the TIMSS study,
focused on observing trends in results in the content and cognitive dimensions.

(2) Analysis of selected aspects of mathematics education in Spain (where significant
progress was recorded in TIMSS measurement results from 2015, compared to the
ones from 2011).

(3) Comparison of selected aspects of mathematics education in Spain and Slovakia
(which influence the performance of pupils in TIMSS measurements — mathematics).

Kli¢ova slova: matematicka edukacia, TIMSS — matematika, komparativna analyza
Keywords: Mathematical Education, TIMSS — mathematics, Comparative Analysis

Prispevok je vystupom grantového projektu VEGA 1/0631/20 Matematika v primdrnom
vzdelavani — analyza v medzindrodnom kontexte a identifikdcia kategorii determinujucich
kvalitné matematické vzdelavanie na urovni ISCED 1.
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TECHNOLOGIA ROZSIRENEJ REALITY AKO NASTROJ
MODELOVANIA ELEMENTARNYCH POJMOV ARITMETIKY

AUGMENTED REALITY TECHNOLOGY AS A TOOL OF ELEMENTARY
ARITHMETICAL CONCEPTS MODELLING

Alena PRIDAVKOVA

Abstrakt

Technologia rozsirenej reality (Augmented Reality — AR) moze byt povazovana za
nastroj podporujici tvorbu modelov elementarnych pojmov matematiky. Pri ¢innostiach
realizovanych v ramci matematickej edukacie, ktoré su aplikované s podporou AR je
vhodné vyuzivat’ softvéry dynamickej geometrie (napr. GeoGebra). V ramci projektu
KEGA (Pedagogicka fakulta PU v Preove), bol vytvoreny subor appletov v dynamickom
softvéri (GeoGebra), ktoré s postupne zaradované do vyucby matematickych disciplin
v Studijnych programoch predskolska a elementarna pedagogika a ucitel'stvo pre primarne
vzdelavanie. V prispevku budil prezentované vysledky obsahovej analyzy povinného
predmetu Aritmetika a algebra s metodikou. Identifikované boli konkrétne témy, pri
vyucovani ktorych je vhodné a mozné inkorporovat’ pracu s digitalizovanym edukacnym
materidlom s vyuzitim technolégie rozsirenej reality. Realizované ¢innosti prispievaju k
rozvoju nielen matematickej gramotnosti, ale aj digitdlnych kompetencii buducich
ucitel'ov elementaristov.

Abstract

Augmented reality technology (Augmented Reality — AR) can be considered a tool
supporting the creation of models of elementary mathematics concepts. It is advisable to
use dynamic geometry software (e.g. GeoGebra) for activities implemented as part of
mathematical education that are applied with AR support. Within the project KEGA
(Faculty of Education, PU PreSov), a set of applets was created in dynamic software
(GeoGebra), which are included in the teaching of mathematical disciplines in the study
programs of preschool and elementary pedagogy and teaching for primary education. The
paper presents the results of the content analysis of the compulsory subject Arithmetic and
Algebra with Methodology. Specific topics were identified, in the teaching of which it is
appropriate and possible to incorporate work with digitized educational material using
augmented reality technology. The implemented activities contribute to the development
not only of mathematical literacy but also of digital competencies of future elementary
school teachers.

Kli¢ova slova: rozsirena realita, matematicka edukacia, koncepty aritmetiky
Keywords: Augmented Reality, Mathematical Education, Arithmetical Concepts.
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RIESENIE ULOH S POMOCKOU GOKI DIETATOM
PREDSKOLSKEHO VEKU

SOLVING PROBLEMS WITH THE GOKI FOR PRESCHOOL CHILDREN
Zuzana SEMRICOVA

Abstrakt

Matematika je dolezitou sucastou zivota. Uz od ttleho detstva sprevadza kazdého
jedného Cloveka. Dosiahnutie urcitej urovne matematického myslenia je potrebné pre
uplatnenie v praxi, pre d’al§ie vzdelavanie, aj pre spokojny a pohodlnejsi zivot. Nakol'ko
sa uroven vedomosti, ktoré by mal ¢lovek ovladat’ stale zvySuje, musime sa snazit’ rozvijat
matematické myslenie uz v materskej Skole. Aby sme dosiahli ¢o najlepsie vysledky,
vznikaji rézne matematické pomocky, ¢i uz vyrabané firmami, alebo aj autorské pomdcky,
ktoré poméahaji rozvijat’ logické a abstraktné myslenie a pod. Mnohé pomdcky nemaju
rozvijat' len matematické myslenie dietat’a, ale aj rézne iné zrucnosti a schopnosti. V
nasom prispevku sa zameriame napracu s matematickou pomdckou s nazvom Goki, ktora
rozvija nie len priestorovu orientaciu, logické myslenie, ale aj manipulacnti schopnost’
dietat’a predskolského veku. Nase poznatky budu prezentované formou pripadovej stadie
na dietati vo veku 4 rokov.

Abstract

Mathematics is an important part of life. It accompanies every single person from
early childhood. Achieving a certain level of mathematical thinking is necessary for
practical application, for further education, and for satisfied and more comfortable life.
Since the level of knowledge that a person should master is constantly increasing, we must
try to develop mathematical thinking already in kindergarden. In order to achieve the best
possible results, various mathematical aids are created, either manufactured by companies,
or author's aids that help develop logical and abstract thinking, etc. Many aids are not only
intended to develop the child's mathematical thinking, but also various other skills and
abilities. In our article, we will focus on working with mathematical aid called Goki, which
develops not only spatial orientation, logical thinking, but also manipulative skills of a
preschool child. Our findings will be presented in the form of a case study on a 4 year-old
child.

Kli¢ova slova: matematika, predskolsky vek, Goki, matematické pomocky
Keywords: mathematics, preschool age, Goki, mathematical aids
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MATEMATIKA V PRIMARNOM VZDELAVANI NA SLOVENSKU —
VYBRANE AKTUALNE OTAZKY Z HCADISKA MEDZINARODNEHO
KONTEXTU

PRIMARY MATHEMATICS IN SLOVAKIA - SELECTED CURRENT ISSUES
FROM THE INTERNATIONAL PERSPECTIVE

Iveta SCHOLTZOVA

Abstrakt

Vysledky slovenskych ziakov mladSieho $kolského veku v medzinarodnych
meraniach matematickych schopnosti (TIMSS — Trends in International Mathematics and
Science Study) dlhodobo nedosahuju uspokojivi troven. Je preto dolezité analyzovat
pri¢iny tohto stavu a sucasne identifikovat’ faktory zo zahranicia, ktoré mézu pozitivne
vplyvat’ na kvalitu domaceho matematického vzdelavania. Tato problematika je sucast'ou
rieSenia grantového projektu VEGA 1/0631/20 Matematika v primarnom vzdelavani —
analyza v medzinarodnom kontexte a identifikacia kategoérii determinujicich kvalitné
matematické vzdelavanie na urovni ISCED 1. Aktualne tiez v Slovenskej republike
prebieha kreovanie novych kurikularnych dokumentov pre zakladné $koly a je otvorenou
otazkou, ¢i nové vzdelavacie Standardy z matematiky prispeju v budicnosti k skvalitneniu
matematického vzdelavania.

Abstract

The results attained by Slovak junior school-aged pupils in the international
assessment of mathematical abilities (TIMSS — Trends in International Mathematics and
Science Study) do not manifest a satisfactory standard for an extended period of time. It is
therefore important to analyse the causes of this situation and, at the same time, to identify
such factors from abroad that can positively influence the quality of domestic mathematics
education. This quest is a part of the research within the grant project VEGA 1/0631/20
Mathematics in primary education — analysis in an international context and identification
of categories determining quality mathematics education at the ISCED 1 level. Currently,
some new curricular documents have been drafted for Slovak primary schools, and, an
open question remains, whether the newly proposed educational standards for mathematics
will contribute to improving quality of mathematics education.

Kli¢ova slova: matematika, ISCED 1, TIMSS, kurikularna reforma
Keywords: mathematics, ISCED 1, TIMSS, curriculum reform
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APL: ENHANCING MATHEMATICAL THINKING THROUGH
PROGRAMMING

Tomas TALASEK

Abstract

In recent years, there has been a growing interest in promoting mathematical thinking
in education. A key component of computational thinking is the ability to approach
problems mathematically, and this requires a strong foundation in mathematical thinking.
APL is a programming language that emphasizes mathematical notation and concepts,
making it an ideal tool for enhancing mathematical thinking of its users. In this
presentation, we will explore the benefits of using APL as a programming language for
future teachers, who will be responsible for imparting mathematical knowledge to the next
generation. On several examples we will demonstrate how APL can be used to solve
mathematical problems in different ways than in common programming languages.
Overall, APL programming offers a valuable tool for the development of mathematical
thinking in teachers, ensuring that the next generation of students has the skills they need
to succeed in an increasingly technology-driven world.

Keywords: APL, programming language, mathematical thinking, programming
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KOMPARATIVNA ANALYZA VYSLEDKOV MERANI TIMSS
ZIAKOV 4. ROCNIKA ZAKLADNEJ SKOLY NA SLOVENSKU
AV MADARSKU

COMPARATIVE ANALYSIS OF ACHIEVEMENT TIMSS MEASUREMENT OF
4TH GRADE PRIMARY SCHOOL STUDENTS IN SLOVAKIA AND HUNGARY

Blanka TOMKOVA

Abstrakt

Stadia IEA TIMSS (Trends in International Mathematics and Science Study) sa
zameriava na zistovanie vedomosti a zru¢nosti z matematiky a prirodnych vied Ziakov
4. ro¢nika zakladnych $kol a 8. ro¢nika zakladnych $kol alebo 4. ro¢nika osemro¢nych
gymnazii. Realizuje sa pravidelne v §tvorro¢nych cykloch od roku 1995 a od roku 2007 sa
merani zacastituju aj ziaci 4. ro¢nika zakladnych $kol.

Porovnanim vykonov Ziakov v medzinarodnom meradle ziskavaju jednotlivé krajiny
informéciu o vysledkoch vlastného vzdelavacicho systému, pricom okrem vykonov ziakov
v matematike a v prirodovednych predmetoch st vyznamnym prvkom aj indikatory
kontextu vzdelavania (Skolské a domace prostredie, priprava ziakov, materidlne
zabezpecCenie, stlad kurikula s rieSenymi tilohami a pod.).

V obdobi 2007 — 2020 sa vysledky slovenskych ziakov Stvrtého ro¢nika
v matematike pohybovali okolo priemernej hodnoty TIMSS, pri¢om niekedy boli pod
touto hodnotou (2007 a 2015) a niekedy nad tfiou (2011 a 2019). V tom istom obdobi
uspesnost’ mad’arskych ziakov §tvrtého roénika dosahovala troven vyssiu ako priemerna
hodnota TIMSS.

V prispevku analyzujeme mozné pri¢iny tychto vysledkov. Prostriedkom je
komaparativna analyza publikovanych narodnych sprav jednotlivych merani ako aj
kurikularnych dokumentov v oboch krajinach.

Abstract

The IEA TIMSS study (Trends in International Mathematics and Science Study)
focuses on determining the knowledge and skills in mathematics and natural sciences of
students in the 4th year of primary schools and the 8th year of primary schools or the 4th
year of eight-year high schools. It has been carried out regularly in four-year cycles since
1995, and since 2007, pupils of the 4th grade of elementary schools have also taken part in
the measurements.

By comparing the performance of students on an international scale, the participating
countries obtain information about the results of their own education system, while in
addition to the performance of students in mathematics and science subjects, indicators of
the context of education are also an important element (school and home environment,
preparation of students, material provision, compliance of the curriculum with solved
tasks, etc.).

In the period 2007-2020, the results of Slovak fourth-grade students in mathematics
were around the average value of TIMSS, while sometimes they were below this value
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(2007 and 2015) and sometimes above it (2011 and 2019). In the same period, the success
rate of Hungarian fourth-graders reached a level higher than the average value of TIMSS.

In this paper, we analyze the possible causes of these results. The tool is a
comparative analysis of published national reports of individual measurements as well as
curriculum documents in both countries.

Kli¢ova slova: testovanie TIMSS, komparativna analyza, matematicka uloha
Keywords: TIMSS testing, comparative analysis, mathematical task
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INSPIRACE UBONGO
INSPIRED BY UBONGO
Martina UHLIROVA

Abstrakt

V piispévku se zaméfime na geometrické predstavy a moznosti jejich rozvijeni.
Deskova hra Ubongo nas inspirovala k sestaveni souboru edukaénich aktivit zaloZzenych
na stejném principu — principu parketdze rtiznych pravouhelnikl. Aktivity jsou urceny
zakam 1. stupné ZS, a to jako doplitkova ucebni aktivita nebo jako inspirace pro
matematicky krouzek. Vybrané aktivity byly ovéfeny formou pedagogického experimentu
v edukacni praxi primarni $koly, jiné byly zatfazeny mezi aktivity prezentované na katedie
matematiky v ramci Noci védct.

Aktivity mély pfevazné kladny ohlas jak u uditelské, tak i Siroké vetejnosti. Mezi
divody fadime jejich napaditost pii soucasné jednoduchosti a finanéni nenaro¢nosti.
V ramci pedagogického experimentu byla ovéfena moznost gradace aktivit tak, aby
aktivity byly piimétené véku i konkrétnim schopnostem a dovednostem respondentd.
Muzeme konstatovat, ze realizované aktivity mély silny motivacéni akcent. Prispély
k rozvoji zajmu respondentli o geometrii a matematiku obecné.

Abstract

The contribution is focused on geometric ideas and the possibilities of their
development. The board game Ubongo inspired us to compile a set of educational activities
based on the same principle —the principle of parqueting different orthogons. The activities
are intended for pupils of the 1st grade of elementary school, as an additional learning
activity or as inspiration for a math club. The selected activities were verified in the form
of a pedagogical experiment in the educational practice of a primary school, others were
included among the activities presented at the Department of Mathematics as part of the
Night of Scientists.

The activities had a mostly positive response from both teachers and the general
public. Among the reasons, we include their imaginativeness while simultaneously being
simple and financially undemanding. As part of the pedagogical experiment, the possibility
of gradation of activities was verified so that the activities were appropriate for the age and
specific abilities and skills of the respondents. We can state that the implemented activities
had a strong motivational accent.

Kli¢ova slova: geometrické piedstavy, primarni skola
Keywords: geometric ideas, primary school
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VYUZITi VLASTIVEDY VE VYUCE MATEMATIKY NA 1. STUPNI
ZAKLADNI SKOLY

THE USE OF HOME HISTORY IN THE TEACHING OF MATHEMATICS AT
THE 1ST LEVEL OF PRIMARY SCHOOL

Eva VACHALOVA, Sarka PECHOUCKOVA

Abstrakt

Propojeni matematiky S ostatnimi pfedméty mtze zaktim ukézat vyuziti matematiky
Vv jinych oborech lidské Cinnosti. Ve tfetim, ¢tvrtém a patém rocniku zakladni $koly
probéhla sonda, jejimz cilem bylo pfipravit, realizovat a reflektovat ¢innosti propojujici
historické a geografické poznatky s matematikou. Vychazeli jsme z Ramcového
vzdélavaciho programu pro zékladni vzdélavani, konkrétng ze vzdélavaci oblasti Clovek a
jeho svét, a vytvotili jsme Cinnosti, které byly koncipovany tak, aby se zaci kromé
procviceni matematickych poznatkt dozveédéli nové informace nebo si upevnili ty zndmé.
V oblasti historie jsme pracovali s tématy pravék, Rim, Marie Terezie, RudolfII., v oblasti
geografie jsme se zamé&fili na Ceskou republiku a Prahu. Na zakladé vysledki a reflexi
jednotlivych hodin jsme zjistili, Ze vice motivacni bylo pro zaky propojeni s geografii.

Abstract

Connecting mathematics with other subjects can show students the use of
mathematics in other fields of human activity. In the third, fourth and fifth years of primary
school, a survey was conducted, the aim of which was to prepare, implement and reflect
on activities connecting historical and geographical knowledge with mathematics. We used
Framework Curriculum for Primary Education, specifically the educational area of Man
and his world, as our base and we created activities that were designed so that, in addition
to practicing mathematical knowledge, pupils would learn new information or consolidate
what they already know. In the field of history, we worked with the themes of prehistoric
times, Ancient Rome, Maria Theresa, Rudolph Il., in the field of geography, we focused
on the Czech Republic and Prague. Based on the results and reflections of the individual
lessons, we found that the connection with geography was more motivating for the pupils.

Klic¢ova slova: matematika, historie, geografie, integrace, primarni $kola
Keywords: mathematics, history, geography, integration, primary school
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TERENNI VYUKA MATEMATIKY

OUTDOOR TEACHING OF MATHEMATICS
Jana VESELAKOVA

Abstrakt

Terénni vyuka matematiky je novym trendem v didaktice matematiky. Jedna se o
vyuku, ktera probiha mimo budovu skoly, ale neni pouhym pfesunutim klasické vyuky z
lavic do terénu. Zaci tak ziskavaji nové poznatky nebo si upeviiuji diive nabyté za pomoci
dostupnych prostiedkit z venkovniho prostfedi. Predstavime ndvrhy terénnich vyuk
matematiky riznych $kolskych témat pro 5.-9. ro¢nik zakladni skoly véetné metodického
materialu pro ucitele, ktery vznikl v rdmci specifického vyzkumu.

Abstract

Field teaching of mathematics is a new trend in mathematics didactics. This is
teaching that takes place outside the school building, but it is not simply a transfer of classic
teaching from the desks to the field. Pupils thus gain new knowledge or consolidate
previously acquired knowledge with the help of available resources from the outdoor
environment. We will present proposals for field lessons in mathematics of various school
topics for 5th-9th graders year of primary school, including methodological material for
teachers, which was created as part of specific research.

Klic¢ova slova: terénni vyuka, matematika, metodicky material
Keywords: outdoor teaching, mathematics, methodological material
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STEAM VYUCBA MATEMATIKY

STEAM TEACHING OF MATHEMATICS
Patrik VOSTINAR, Vladimir KOBZA

Abstrakt

Informa¢né a komunikaéné technologie patria v sucasnosti k nevyhnutnym
technologiam vo vyucébe na vsetkych typoch §kol. V slovenskom skolstve — v ramci novely
zakona z roku 2019 vznikla nova pozicia — digitalny koordinator na zakladnej a strednej
skole. Cinnostou tejto novej pozicie je koordinovanie informatizacie vzdelavania
prostrednictvom digitalnych technologii s cielom podporit’ transformaciu vzdelavania a
Skoly pre 21. storocie resp. digitdlnu budicnost. V prispevku sa zaoberame rdznymi
technoldgiami, ktoré by mali ukazovat’ digitadlny koordinatori ucitelom matematiky na
skvalitnenie vyuéby. Ulohy, ktoré predstavime vyuZivaju popularnu pogitatova hru
Minecraft, roboticki stavebnicu Ozobot EVO a online nastroj na modelovanie 3D
objektov TinkerCad. Ulohy z prispevku sme overili vramci 3kolenia digitalnych
koordinatorov, v ramci pripravy buducich ucitel'ov matematiky a v ramci letného tabora
pre marginalizované deti.

Abstract

Information and communication technologies are currently among the necessary
technologies in teaching at all types of schools. In Slovak education — as part of the
amendment to the law from 2019, a new position was created — digital coordinator at
primary and secondary schools. The activity of this new position is to coordinate the
informatization of education through digital technologies with the aim of supporting the
transformation of education and schools for the 21st century or digital future. In the post,
we deal with various technologies that digital coordinators should show to mathematics
teachers to improve the quality of teaching. The tasks that we will present use the popular
computer game Minecraft, the robotic kit Ozobot EVO and the online tool for modeling
3D objects TinkerCad. We verified the tasks from the contribution in the training of digital
coordinators, in the training of future mathematics teachers and in the summer camp for
marginalized children.

Kli¢ova slova: STEAM, Minecraft: Education Edition, Ozobot EVO, TinkerCad, vyucba
matematiky

Keywords: STEAM, Minecraft: Education Edition, Ozobot EVO, TinkerCad, teaching
mathematics
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SEMIREGULARNI TESELACE
SEMIREGULAR TESSELLATION
Tomas ZDRAHAL, Josef MOLNAR, David NOCAR, Jiti VASKO

Abstrakt

Semiregularni teselace je typ mozaikovani, kde jsou dva nebo vice pravidelnych
mnohouhelnikl uspotadany do opakujiciho se vzoru bez jakychkoli mezer nebo piekryti,
ale s riznym uspofadanim mnohothelnikti v kazdém vrcholu. Semiregularni teselace
mohou byt pouzity ve $kolni matematice k vyuce zdkladnich pojmi geometrie. Mohou byt
pouzity k seznameni studentii s konceptem transformace, jako jsou translace, rotace a
odrazy, protoze je lze pouzit k vytvofeni rtiznych typt stejného vzoru. Vzory lze také
pouzit k tomu, aby studentim pomohly porozumét vlastnostem pravidelnych
mnohouhelniktl tykajicich se thlii a délek stran, stejné jako vztahiim mezi riznymi typy
mnohouhelniki Celkové jsou semiregularni teselace uziteénym nastrojem pro vyuku
geometrie a rozvoj dovednosti prostorového uvazovani. Prispévek ukazuje, Ze
semiregularni teselace jsou uzitenym nastrojem pro vyuku geometrie a rozvijeni
dovednosti prostorového uvazovani i pro zaky nizs§ich ro¢nika zakladni skoly.

Abstract

A semiregular tessellation is a type of tessellation where two or more regular
polygons are arranged in a repeating pattern without any gaps or overlaps, but with
different arrangements of polygons at each vertex. Semiregular tessellations can be used
in school mathematics to teach basic concepts of geometry. They can be used to introduce
students to the concept of transformations, such as translations, rotations, and reflections,
as they can be used to create different variations of the same pattern. The patterns can be
also used to help students understand the properties of regular polygons, such as angles
and side lengths, as well as the relationships between different types of polygons Overall,
semiregular tessellations are a useful tool for teaching geometry and developing spatial
reasoning skills. The paper shows semiregular tessellations are a useful tool for teaching
geometry and developing spatial reasoning skills also for students of lower grades of
primary school.

Klic¢ova slova: semiregularni teselace, pravidelné mnohothelniky
Keywords: semiregular tessellation, regular polygons
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VPLYV MATEMATICKEHO VYKONU NA MATEMATICKU UZKOST
ZIAKOV PRIMARNEHO VZDELAVANIA

THE IMPACT OF MATHEMATICAL PERFORMANCE ON MATH ANXIETY
IN PRIMARY SCHOOL CHILDREN

Katarina ZILKOVA

Abstrakt

Vyskumy zamerané na koncept matematickej uzkosti poukazuju na jej viac-
dimenzionalny rozmer. K najddlezitejSim dimenziam patria Uzkost zucenia sa
matematiky a tizkost’ z matematického testovania, pri¢om iba testovacia uzkost’ je spojena
s matematickym vykonom. Vztah medzi matematickou tuzkostou a matematickym
vykonom opisuju tedria deficitu (Tobias, 1986), tedria kognitivnej interferencie (Carey et
al., 2016) a tedria reciprocity (Carey et al., 2016). Aktudlne vyskumné zistenia opisujtice
vztah medzi oboma premennymi sa vSak prevazne viazu na cielovll skupinu starSich
participantov nez st ziaci primarneho vzdelavania. Cielom §tudie bolo opisat’ vplyv
matematického vykonu na matematicki tUzkost' Ziakov primarneho vzdelavania.
Vyskumnym nastrojom bol test matematickej tizkosti (mAMAS-E) a matematicky test.
Reprezentativny vyberovy vyskumny subor tvorilo 257 Zziakov (134 chlapcov a 123
dievcat) slovenskych zakladnych $kél prevazne vo veku 10-11 rokov. Kvantitativne
Statistické spracovanie vysledkov ukazalo, Zze existuje linedrne nepriamo imerny vztah
medzi matematickym vykonom a matematickou uzkostou. Nezaznamenali sme
signifikantné rozdiely medzi chlapcami a dievéatami (Osad’an, Zilkova, Hamranova et al.,
2022). Vyskumné zistenia podporuji teoriu deficitu a zaroveri naznacuju moznosti
prevencie pred zvySovanim matematickej uzkosti ziakov primarneho vzdelavania.

Abstract

The research focusing on the concept of math anxiety revealed that it is
a multidimensional construct. While both the learning anxiety and testing math anxiety are
considered to be the most important dimensions, only the testing anxiety is associated with
math performance. The relationship between math anxiety and math performance is
described by the deficit theory (Tobias, 1986), the debilitating anxiety model (Carey et al.,
2016), and the reciprocal theory (Carey et al., 2016). Current research describes the
relationship between the two variables and mainly focuses on children older than primary
school pupils. The aim of the paper was to describe the impact of math performance on
math anxiety in children in primary education. To answer the research question, the math
anxiety test (NMAMAS-E) and test of math performance was used. Overall, 257 children
(134 boys and 123 girls) at the age of 10-11 years attending Slovak schools participated in
the study. Representative sampling was used. The analysis revealed a negative linear
relationship between math performance and math anxiety. In other words, math
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performance increases with decreasing math anxiety. No significant differences between
genders were found (Osad’an, Zilkova, Hamranova et al., 2022). These results support the
deficit theory. At the same time, they suggest the possibilities of how to prevent math
anxiety in primary aged children.

Kli¢ova slova: matematicka tizkost’, matematicky vykon, primarne vzdelavanie
Keywords: mathematical anxiety, mathematical performance, primary education
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MATEMATIKA PRO NADANE ZAKY TRADICNE I NETRADICNE

MATHEMATICS FOR GIFTED PUPILS TRADITIONALLY AND NON-
TRADITIONALLY

Lenka BASE

Abstrakt

Workshop predstavi osvédéené metody a formy prace s nadanym zakem ve vyuce
matematiky na 1. stupni ZS. Prakticky se dotkne moZnych zptisobd, jek diferencovat vyuku
nadanym zaktim v heterogennich skupinach tfid. Zaroven ukaze principy akcelerace,
obohacovani a individualizace prace. Nedilnou soucasti workshopu budou praktické
ukazky do vyuky napti¢ roéniky doplnéné o diilezité informace z oblasti motivace zakua ¢i
jejich mozného selhavani ve vykonu. V neposledni fadé workshop osvétli i prvky
osobnostné-socialni vychovy promitajici se do vyuky matematiky.

Abstract

The workshop will present proven methods and forms of work with gifted pupils in
teaching mathematics at the first stage of primary school. Practically, it will touch upon
possible ways how to differentiate instruction for gifted students in heterogeneous groups
of classes. It will also show the principles of acceleration, enrichment and individualization
of work. Practical demonstrations for teaching across the grades will be an integral part of
the workshop, supplemented by important information on motivating students or their
possible performance failure. Last but not least, the workshop will clarify the elements of
personal-social education reflected in the teaching of mathematics.

Kli¢ova slova: matematika, nadani Zaci
Keywords: mathematics, gifted pupils

Kontaktni adresa

Mgr. Lenka Base

FZS Olomouc

Halkova 4, 77900 Olomouc
Telefon: +420 585 519 116
E-mail: lenka.base@zshalkova.cz

84



Elementary Mathematics Education 2023
April 19.-21. 2023 ’ ‘g

Olomouc, Czech Republic

23
&

%, &
¥V Mathematics ®

ROBOTIKA NAPRIC PREDMETY
TEACHING WITH ROBOTICS
Hana HYKSOVA

Abstrakt

Robotika je velmi dobrym pomocnikem pii vyuce pro rozvoj osobnosti zaka,
logického mysleni, tvofivosti, systemati¢nosti, tymové spoluprace, manualni zrucnosti,
kreativity, kritického mysleni, schopnosti fesit problémy i ulohy a pracovitosti (feSeni
ulohy od zacatku az do konce). Robotika poméha rozvijet nejenom digitalni gramotnost,
ale 1 matematickou ¢i ¢tenafskou gramotnost. Robotika je nastrojem pro rozvoj klicovych
kompetenci 21. stoleti. VSechny tyto kompetence jsou dulezité k uplatnéni na trhu prace.
V soudasné dobé se v Ceské republice piipravuji zmény kurikula ve vzdélavani.

Roboti, robotika, robotické hracky a robotické stavebnice jsou velmi diskutovanym
tématem v dne$nim Skolstvi. Jakym zplisobem robotiku do vyucovaciho procesu zatadit?
V kterych rocnicich robotiku zatadit? Jaké robotické hracky ¢i stavebnice ve vyuce
vyuzivat? V kterych vyucovacich pfedmétech a oblastech robotiku implementovat? Je
robotika soudasti Ramcovych i Skolnich vzd&lavacich programii? Pro¢ robotiku do
vyucovaciho procesu zatfazovat? Toto jsou otazky, které v soucasné dobé fesi mnoho
uciteld na zakladnich a stiednich $kolach. Technologicky pokrok a vyvoj nezastavime.
Robotika je obor, ktery se velmi rychle rozviji. Roboti jsou nedilnou soucasti naseho Zivota
a pomocniky v riiznych oborech i domacnostech. Vzhledem k tomu, Ze nékteré obory maji
obrovsky nedostatek pracovnikil, zacinaji roboti nahrazovat i lidské Cinitele. Robotické
hracky a stavebnice jsou v dnesni dobé jednou z cest, jak zacit u déti budovat vztah
k technice a robotice uz ve skolce, na zakladni $kole, stiedni $kole ¢i vysoké skole.

Popis ¢innosti v pribéhu workshopu:

e 'V ramci naseho workshopu si ukazeme vyuziti riznych robotickych pomucek napii¢
predméty, pfedevsim ve vyuce matematiky.

e Velmi dobrym pomocnikem pfi vyuce matematiky pro rozvoj logického mysleni,
tymové spoluprace, manualni zru€nosti, kreativity, kritického mysleni, schopnosti fesit
problémy a pracovitosti (feSeni ulohy od zacatku az do konce) mtize byt Ozobot, Bee-
bot, Blue-bot, VEX 123.

V ramci tohoto workshopu si vyzkousite rizné aktivity, které muzete pouzivat pfimo ve

vyuce.
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Abstract

Robotics is a very good teaching aid for the development of pupil personality, logical
thinking, creativity, systematics, teamwork, manual skills, creativity, critical thinking, the
ability to solve problems and tasks and diligence (solving tasks from start to finish.
Robotics helps to develop not only Digital literacy, as well as mathematical or reading
literacy. Robotics is a tool for the development of key competencies of the 21st century,
all of which are important for employment in the Czech Republic.

Robots, robotics, robotic toys and robotic kits are a much-discussed topic in today's
education. How to include robotics in the teaching process? In which years to include
robotics? What robotic toys or kits to use in teaching? In which subjects and areas to
implement robotics? Is robotics part of the Framework and School educational programs?
Why include robotics in the teaching process? These are issues that are currently being
addressed by many primary and secondary school teachers. We will not stop technological
progress and development. Robotics is a field that is developing very fast. Robots are an
integral part of our lives and helpers in various fields and households. Due to the huge
shortage of workers in some fields, robots are also beginning to replace human factors.
Today, robotic toys and kits are one of the ways to start building a relationship with
technology and robotics in children in kindergarten, primary school, high school or
university.

Klic¢ova slova: robotika, robotické hracky, robotické stavebnice, vyuka, programovani
roboti
Keywords: robotics, robotic toys, robotic Kits, teaching, robot programming
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HRAVE UCENIE PODPORUJUCE NIE LEN MATEMATICKU
GRAMOTNOST

PLAYFUL LEARNING PROMOTING NOT ONLY MATHEMATICAL LITERACY
Martina TOTKOVICOVA

Abstrakt

Workshop je venovany problematike rozvijania matematickej gramotnosti
apriestorovych matematickych predstdv  ziakov mladSieho Skolského veku
prostrednictvom rieSenia uloh a problémov v autokorektivnom prostredi, ktoré su
tematicky zamerané na oblasti ¢isla a operacie, geometria a logika. R6znorodost’ oblasti
ponuka aj moznosti roznorodych spracovani a vyuzivania autokorektivnych pomdcok vo
vyucovacom procese.

Motivovat’ ziakov k zmysluplnému uceniu sa nie je jednoduché. Jednou z moznosti,
ako to dosiahnut’, je vyuzivanie aktivizaénych a inovativnych metdd vzdelavania (Kotrba,
Lacina, 2015). Skusenosti, ktoré ziak ziskava aktivne na zaklade vlastnej Cinnosti su
neprenositelné, preto je dolezité ich implementovanie do vyufovacieho procesu. Pri
oboznamovani sa s novymi, resp. fixovani uz ziskanych poznatkov, je délezity postoj
k chybam. Stres, ktory mozZe ziak pocitovat je mozné eliminovat pouZivanim
autokorektivnych pomodcok vo vyufovacom procese. Autokorektivha pomodcka ma
potencial motivacného edukacného prostredia pre rozvoj matematickych a priestorovych
predstav deti, pre zvySenie ucasti ziaka na procese vlastného, veku primeraného
a podporného hravého ucenia.

Rovnako aktivne, ako by to robili Ziaci, si pocas workshopu prejdeme mnohymi
zaujimavymi hravymi a autokorektivnymi prostrediami.

Abstract

The workshop is devoted to the development of mathematical literacy and spatial
mathematical ideas of pupils of younger school age through solving tasks and problems in
an autocorrective environment, which are thematically focused on the areas of numbers
and operations, geometry and logic. The variety of areas also offers the possibility of
different treatments and use of autocorrective aids in the teaching process.

Motivating pupils to meaningful learning is not easy. One of the ways to achieve this
is the use of activating and innovative methods of education (Kotrba, Lacina, 2015). The
experience that a pupil gains actively on the basis of his/her own activity is non-
transferable, so it is important to implement it in the teaching process. When familiarizing
with new or fixing already acquired knowledge, the attitude towards mistakes is important.
The stress that a pupil may feel can be eliminated by using self-correcting aids in the
teaching process. Autocorrective aids have the potential of a motivating educational
environment for the development of children's mathematical and spatial ideas, for
increasing the pupil's participation in the process of his/her own age-appropriate and
supportive playful learning.
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As actively as pupils would do, we will work our way through many interesting
playful and autocorrective environments during the workshop.

Klicova slova: autokorekcia, praca s chybou, priestorové predstavy, matematické
vzdelavanie
Keywords: autocorrection, error work, spatial representations, mathematics education
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